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Cadeti  J.  B.  De  Roover;  M.  L.  Schnaubert;  Professor 
Proust;  Klaproth;  Count  de  Bournon;  Brugnatelli;  Ritter; 
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B  Van  den  Sande;  Berthollet,  ,     J 

"  Of  English  Works,  abridged  or  extracted;  Rev.  Richa^^ 
Yates,  F,  R.  S, ;  Mr,  Tho.  Willis ;  John  Playfair,  F.  R.  S.j 
S.  H.  C.  Englefield,  Bart.  F.  R.  S. ;  William  llerschel, 
L.  L.  D.  F.  R.  S.;  T.  S.  Dyot  Backnal,  Esq.  M,  P. ;  Ben- 
jamin Smith  Barton,  M.  D. ;  John  Stockwell,  Esq.  i.Mr. 
John  Cowie. 
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termining the  precise  Situation  of  a  Ship  or  Vessel  from  two 
Horizontal  Angles,  by  Joseph  Huddart,  Esq.  F.  R.  S.  2. 
Mr.  Dalton's  Scheme  for  shewing  the  Distribution  of  the 
Particles  in  Mixed  Gases.  3.  Diagram  to  shew  the  Method 
q{  constructing  and  computing  the  Situation  of  an  Observer 
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from  the  Angular  Pofition  of  Three  known  ObjeQs.     4. 
Double  Barrel  and  Winch  for  encreasing  the  Power  without 
Diminution  of  Strength.      5.  Screw  Press,   which  by  the 
contrary  Action  of  Two  Helical  Threads,  affords  great  In- 
crease of  Power  at  the  Place  of  moft  extreme  Pressure.    6. 
Pump  acting  by  the  Difference  of  Two  Cylinders.     7.  Al- 
phabetical System  of  Writing  in  the  Daric,  by  Mr.  John 
Gough.     8,  9,  Two  Plates,  Apparatus  for  fupplying  Worm- 
Tubs,  &c.  with  Water,  on  the  Syphon  Principle;  By  Sit 
A.  N.  Edelcrantz.  10, 1 1.  Construction  of  a  fimple  Repealer 
for  the  Hoursand  Quarters,  By  Mr.  J.  M.  Elliot.  1  ^.Diagram 
to  illustrate  the  Investigations  of  the  Figure  of  the  Earthi 
by  Professor  Play  fair.     13.  Improved  Chemical  Fumace,  by 
R.  Chenevix,   Esq.  F.  R.  S,      14.  Figures  to  illustrate  an 
Improvement  in  Spectacles,  by  W.  H.  Wollaston,  M.  Ik 
F.  R.  S.     15.  New  Steam  Digester,  in  which  the  Heat  and 
Pressure  are  rendered  stationary;  by  Sir  A.  N.  Edelcrantz. 
16.  Remarkable  Strata  of  Flint,  by  Sir  Henry  Charles  Engle* 
field,  Bart.  F.  R.  S,     17.  Figure  to  illustrate  Dr.  Herschel's 
Theory  of  the  Changes  in  the  Situation  of  Double  Stars.     18. 
Mr.  Horn  blower's  Apparatus  for  fweeping  Chimnies.     19. 
Figures  to  explain  the  Changes  of  Double  Stars,   by  Dr. 
Herschel.    20.  Galvanic  Apparatus  to  afford  the  Maximum 
uf  Effect  in  Combustion,  by  1.  R.  I.     21.  Hydraulic  Engine 
for  raising  Fresh  Water,  by  the  Discharge  of  Waste  Water, 
by  Mr.  Sharpies. 
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ARTICLE    I. 

i(m  and  Vjt  of  the  Slation  Pointer ;  cut  Infititment  /or 

qfcertaimn^  tfteSUualion  of  the  Ohfcrvtr  c^fltr  having 

the  an^uUir  Vofltion  of  three  knoiL^  Otje^.    O'fl* 

JOSEPH  lluDOAKT,  Ejq.  f.  H,  S,  mtd  commu^ 

by  kirn  to  ihe  Editor, 

HAVE  (ofi£  been  ticHrou^  of  prefenting  toy  reftdcri  tvilh  IfUlniment  fd^ 
a  dnwuir  and  account  of  the  inftrument  which  forms  the  fub-  8|*»«s  *  ^^'P  ♦ 

-*.  r  t  1-  -.1  place  from  obn 

jmol  Ihe  prrfetit  paper.     It&  uuliiy  in  prolitiding  tlie  Utu-of  two  aasle* 

ition  of  ^  veird  upon  »  chart  Iroin  an  accii/alc  obiervation  by  «»f  ""iB**^^ 

iKsfesUnt  of  the  AogiiUr  polition  of  ttiree  known  obje^  oa 

1bore«  infleacl  of  U>c  uncertain  and  ruugh  nieliiod  ot'  bearing^ 

hj eoopaili,  H  great  and  obvious;  and  it  any  other  rccommen-* 

4tiJ0(l  c4Mlld  be  deli  red,  it  would  be  that  of  its  r«:pcated  ap- 

plication  in  ihe  hands  of  a  man  of  fctence  and  experience^ 

Thii  «v«  have  the  faliifaction  to  pofTefs  in  Ihe  public  labouri  of 

Mr*  Huddftii^  whofc  maritime  furveys  arc  too  weU  known 

and  eiieemcd  to  require  the  iulTtage  of  any  individual  at  this 

day.    The  very  hrfl  occafion,  when  I  happened  to  have  the 

pteaDore  of  converluig  with  bifQ«  I  requeued  the  commtim* 

atioii  of  thii  Inftrument,  with  which  he  with  great  rcadinefn 

§x9omtdmtt  «(id  from  which  the  drawing  exhibited  InFiate  L 

mi  made. 

Vol.  VIL«>Jamvaiiy,  1801%  B  It 


(TATtOK    rOIKTER    T%K   MAftlTlME    StJftVCYii 

It  confids  of  a  circle  divided  into  360'  and  filled  with  three 

t  i»  J  p  otr»ftoT  radii,  C  B,  C  D  and  C  A  j  the  firft  of  which  ts  fixed  at  zero 

:l  three  iidiij 
ikh  bein^  it 


rfcript 


and  Ihc  other  two  are  moveabfe,  and  have  each  a  nonius  fliew* 

The  centre  al  C  is  perforated 


i6  duly  pbceJ  iiig  fingle  minutes  of  a  degree 

I  chart  givers 
nation  of  the 


a  chart  gives  ^^  order  to  admit  the  pointer  L,  which  is  cylindrical  and  well 


cyer,  £tied   io  the  hole,  where   it   ferve&  to  give  a  correfpondent 

mark  upon  Ihc  chart  or  paper  when  in  ufe.  I  is  a  magnifier 
carried  by  an  arm,  having  tts  refiedor  K  to  throw  lighl  on  the 
divifions,  and  its  cylindrical  ftera  H  to  be  inferied  in  the  hollow 
centre  at  C,  As  it  mud,  while  in  this  fituation,  prevent  the 
introdudion  of  the  fieel  point  L»  I  he  flem  H  is  itlelf  perfo- 
rated in  order  to  allow  a  final[er  fleel  point  M  lo  be  introduced 
for  the  fame  parpofe.  The  radii  A  B  and  D  are  of  brafs ;  but 
they  may  be  prolonged  Lo  an  extent  that  would  render  them 
heavy  and  inconvenient  if  of  roetaf,  by  the  addition  of  three 
rulers  of  wood,  which  are  attached  when  required  by  milled 
head  fcrews  ami  fieady  pins,  as  Hiewn  by  breaking  the  radius 
A,  andalfo  in  the  fide  view  at  G» 

The  anns  D  and  B  arc  capable  of  being  brought  very  near 
each  other,  and  confequently  of  being  fet  to  a  very  fmail  an. 
gle;  but  A  caimot,  on  account  of  the  noniufes,  be  brought 
within  ten  degrees  of  D.  Whenever,  therefore,  the  left  hand 
angle  liappetis  to  be  fniall,  it  becomes  nece0ary  to  carry  the 
arm  A  round,  untii  b^  its  fituation  on  the  other  fide  of  B,  it 
comes  to  be  employed  to  lake  the  right  hand  angle,  and  C0ii» 
iiequently  leaves  the  left  lo  be  taken  between  O  and  B. 

The  poinler  A  is  provided  with  a  clamp,  by  means  of  whichj 
that  arm  can  be  firli  fecured  in  iis  place,  and  the  pointer  D  is 
then  fet  without  (cat  of  diilurbtngllie  (Ituation  of  the  arm  fird 
fet.  It  feldom  happens  thai  both  angles  are  fmali  in  maritime 
furvcyingj  fo  that  the  condition  tliat  A  cannol  be  brought  verjr 
near  either  of  the  other  arms,  has  not  been  found  productive 
q(  inconvenience. 

In  fig,  i,rUitcUl,  let  A,  G,  and  M  rep  re  fen  t  three  objc^s, 
of  which  the  actual  diflances  from  each  other  are  known  and 
prqjededin  a  chart.  Suppofe  an  obferver  at  H  to  have  mea^ 
hired  the  angle  A  H  M=:22**.40',  and  the  angle  M  H  G  =5 
^3^.59*  it  15  required  to  protract  the  place  H  by  means  of  th^ 
liation  pointer. 

Solution*  Set  the  anns  of  the  inftrumcnt  (o  the  rcfpe£live 
AUgiesi  «knd  apply  them  to  the  chut  h  that  each  point  A,  M, 


itAtiox  POtVt\ 


fA»iTi*fi  suiiverj/ 


And  G,  fljall  be  foand  upon  the  fiducial  edge  of  its  refpefliv6  DefcrJptlan  ai 

pwnler.     The  center  vv ill  Uieu  be  found  at  H,  which  may  be  "'"^  °^ ^«  ^** 

toaricd  b)'  the  (Icel  pcinf. 

Jlatioiule  of  die  Procer?.     When  an  obferver  at  it  feci  M 

'  e  angular  dllTanre  of  2'i**»  to'  from  each  other,  he 

T'  If  (by  Euclid  HI.  20.21.)  be  placed  fomc where  in  a 

rcic  M  A  H,  in  which  the  Vme  A  M  h  the  chord  of  twice 

at  angle.     And  fo  like  wife  vvhen  he  obferve*  M  and  G  under 

e  angle  53*».  59'  he  mufl  be  placed  in  another  circle  M  G  H, 

which  M  G  h  the  chord  of  twice  that  an^le.    Confequentty 

muft  be  at  a  point  common  lo  both  circles ;  namely  where 

they  interft^.     The  more  direfl  tl:e  interfc(flion  the  lefs  will 

the  refult  be  affe^ed  by  the  errors  of  obfervatron  : — when  the 

terfe^ioni  are  very  oblique,  the  refult  will  in  praflice  becomes 

certain;  and  in  the  cafe  where  the  two  circles  coincide 

rou^Jiout,  tlie  determination  by  two  angles  will  be  no  belter 

than  by  one;   that  is  to  fay  H  may  be  any  where  in  that  circle. 

Thi»  hd  cafe  occurs  when  a  circle  drawn  through  all  the  ob- 

does  a^fo  pafs  through  the  fiation  ilfelf. 

In  the  figure  already  referred  to  H,  denotes  the  wed  garret 

dow  of  my  houfein  Soho*fquare,  and  the  letters  A,  G,  and 

rcfpe^lively  denote  the  fteeples  of  the  parifli  churches  <jf 

Si,  Anne  Soho*,  St,  Giles,  and  St,  Martin,  laid  down  by  their 

difference  of  latitude  and  departure  from  St.  Paul's  churchy 

c»btained  from  thebearinj^sand  diilanccs  'm  General  Roy's  Siar- 

y\  in  the  Phil<^fnphical  Tranfac!ion«i,  or  the  Acconnt  of  Oper. 

on$  carried  on  for  uccompUjhintf  a  Trigonomcirkni  Sttrrej;  of 

land  and  U^al^s,  Hfc,  puhlijhed  in  quarto  by  Captain  MadgC 

r.  Jomes Dalhy^     London,  IT 

labTc  is  at  pages  191-,  ti'5  d  wofk^ 

Wicnce  and  by  oblervation  with  .  '  irtt,  the  datii 

Are :  From  St,  Paul\ 

^,  Anne*3  bear*  S;8ff».  9^.  59*'  W.  ?75i  feet,— Soalljing 
Al8,4^Wcrfirg  7~ 

St.   Martlo^  S.   v     .  59''  W.  ^74-4  feet.— Southing 

1805.2*— Wefflng  5502.1  feet. 

St,  Giles  S.  -04',  36'  28"  W*  tiyl7  feet.— Nortijing  55.6— 
Wefling  6891,7  h^t.  '      ' 


■  Tbe  fteeplc  of  St.  AttntH  church  hat  been  Cnce  rebuilt,  tiwi 
in  tilt  iimc  Utliiide>  but  nine  i&cb««  fanber  to  HU  Eaft  tb»ii 

B  2  A  ngl« 


JE__^ 


I 

J 


STATlOlf    roiNTIR    FOR    MARITIME    SUltV£V<* 

><fcriptton  and       Angle  obferved  between  St.  Giles's  and  St.  Martin*!  from 
^duheftidofl  soho  Square  22<».  iO'J. 

Angle  obferved  between  Si.  Martin's  and  St,  Anne's  from 

Conflruaion.  Draw  tlie  parallel  of  St,  Paurs,  and  fct  off 
llic  points  A,  G,  and  M  by  llie  refpeciive  dilferences  ot  lalitudo 
and  oi  meridians  toreprefenl  the  churches  of  St.  Anne,  St.  Giles 
and  St,  Marlin.  Join  A  and  G,  Ihc  two  obje^s  moft  remote 
in  their  bcarin|;<,  and  fronj  the  exlremiiici  A  and  G  on  the  (idc 
of  the  line  rariliefi  trom  H,  draw  the  lines  Ah,  Gb,  making 
anglci  with  A  G  refpuctivcly,  equal  to  the  angles  obferved  on 
contrary  fidoi  of  the  line  puinling  to  the  middle  objedt  M. 
Througii  A,h  and  G  deltribe  a  circle;  and  ihrongh  M  and  h 
draw  a  ri^ht  fine,  which  prolonged  will  cut  the  circle  in  H. 
Join  A  H,  G  H,  and  the  angles  h  A  G,  M  H  G,  and  A  G  h, 
iVr  ii  A  wdl  be  refpccltvely  equal,  bccaufe  Handing  on  the 
hmQ  arcs  hG  and  h  A ;  that  m  t*>ray,  the  objefts  will  be  feen 
from  H  under  the  obferved  angles,  and  confequcntlf  H  will  b« 
the  place  oH  the  lioufe. 

Computation.  The  nurabcri  tn  the  figure  were  had  hy  care- 
ful CO  nil  ruction  on  a  fcale  of  one  inch  to  eqilal  ICXJ  feet,  uling 
a  beam  compafi*,  which  divides  the  inch  into  HXKJ  parts.  But 
as  the  computarton  may  n<Jt  be  unacceptable  to  beginners  rii 
trigonometry,  f  will  here  givc  the  procefs  as  a  conclufion  t» 
the  prcfent  paper. 

U  The  triangle  M  A  G  i^  known.  We  have  thL-rcfore  tlie 
Ade  A  G  and  two  angles  given  in  the  triangle  A  h  G,  which 
iitbus  determined. 

i?.  Fn  the  known  triangle  MAG  by  fubduBing  llic  angle 
A  G  h  trora  the  angle  A  G  M  we  gain  the  angle  h  G  M  which, 
with  h  G,  G  M,  determines  the  triangle  h  G  M. 

3.  The  angle  H  h  G  is  (by  Euclid  L  32)  equal  to  the 
fata  of  the  interior  oppofiie  angles  h  G  M,  G  M  h.  Thero- 
fore  wc  have  the  lide  h  G  (by  paragraph  1)  and  live  two  an- 
gles II  and  b  in  the  Irbngla  H  h  G.  Confequcnlly  that  tri- 
angle is  known,  and  the  diOance  from  H^  the  houfc,  to  the  ob* 
jed  G  may  be  had. 

4.  In  the  triangle  M  G  H  the  angle  at  G  is  equal  to  the  funi 
of  the  known  angles  M  G  h,  h  G  H  aivd  the  other  angle  at  H 
and  alfo  the  fide  M  G  are  known.  Whence  the  triangle  is  de- 
termined, and  the  diflance  from  H  to  the  objecl  M  may  be  had. 

y.  In 
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S.  fn  rite  triangle  M  A  H,  the  angle  at  M  ts  e<)ual  to  Iht 
tJiffcrcncc  of  the  known  angles  G  M  Ai  (5  M  H  ;  and  ih^ 
inglea!  H»  together  with  the  two  fides  A  M,  H  M  are  arlfv 
knoiw^n.  Whence  the  third  fide  H  A  or  diftaiHrt-  irvm  the  hod'c 
to  the  object  A  may  he  found. 

6.  Lafxly  the  bearing  of  any  of  the  three  ftdes  jtjf  the  tri- 
Angle  MAG  may  be  had  from  the  known  di^erencjc  of  lali^ 
lade  and  mcridiana!  diiiance  of  its  extremities  •  And  tlii$  bear- 
Jag  may  with  eafc  be  ihen  applied  to  fhew  the  bearings  of  t^« 

rsHA,  HM,  HG. 

W.  N. 


11. 

EsptrmtnttU  Ejftyf  on  the  Confiitutiou  qf  mizcd  Cafis ;  <m  th^ 
fofct  «*f  Steam  or  Vapour  from  Wttttr  and  vthcr  Liquids  in 
dJfcrfut  Ttniptraturest  huh  in  a  TorriccUian  Vacuum  and  in 
Air;  on  Etaporntion;  and  on  the  Eipanfion  of  Gajii  by  Jieat, 
By  JoHJM  Daj,ton. 

(Concluded  fr^m  PagrT*:^,  Vol.  VI.; 
ESSAY  HI. 

ON    EVAFORATJON. 

HEX  a  liquid  is  expofed  to  the  atr  it  is  gradually  dtlli* 
led  in  it.  The  procefs  by  which  thii  effect  is  produced  we 
II  ei'aponitton. 

Many  philofophcrs  concur  in  the  theory  of  chemical  folulion  : 
almofpheric  air,  it  h  faid,  has  an  affinity  for  water  j  it  h  a 
menftruuin  in  which  water  is  foluble  to  a  certain  degree.  It 
if  allowed  notwilliftanding  by  all,  that  each  liquid  is  convert- 
ible into  an  elafiic  vapour  in  vacuo,  which  can  fubfifl  inde. 
pendcnlly  m  any  temporal urej  but  as  the  utmofl  forces  of  ihefe 
vapours  are  inferior  to  the  preffare  of  the  alniofphere  in  ordi- 
nary lempCTaturef,  they  are  fuppofed  to  bo  incapable  of  exift- 
Ing  in  it  in  the  fame  way  as  they  do  in  a  torricelltan  vacuum: 
hence  the  notion  of  afiinity  is  induced.  According  (o  Ihii  the- 
ory of  evaporation,  atinofpheric  air  (and  every  other  fpccies 
©f  air  for  aught  that  appears)  dilfolves  water,  alkohof,  t-llier, 
acidj.  and  even  raeials.  Water  below  'Jl-I^  i-j  themrcany 
COAbined  with  the  gafes;  above  2l*i^  it  alfumes  a  new  form, 
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»«nd  becomes  a  diftind  ebftic  fluid,   called  fieam:  whether 
water  firil  chemically  combined  wflh  air,  and  then  heated  above 
212**,  is  dplached  Item  the  air  or  remains  willi  it,  the  advo* 
-^li  obfcurc  and  cates  of  the  theory  have  not  determined* — This  theory  has  aU 
^  ways  been  confidered  as  complex  and  attended  with  difficultiesi 

fo  much  that  M.  Pi€tei  and  others  have  rcjftlcd  it,  and  adopted 
Theory  of  rtjf-  ihat  which  admits  oi  diftind  elaQic  vapours  m  the  almofphcre 
irs"in*thc  ^^  ^"  lemperaiares,  uncombined  with  either  of  the  principal 
conftituent  gafes;  as  being  much  more  fimple  and  eafy  of  ex? 
plication  than  theotlier;  though  they  do  not  remove  the  grand 
objccliua  to  il,  ariling  from  almofphprtc  prelTiire,     Uhashow- 


▼apoui 
•cmofphcxe , 
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ever  been  made  \o  appear  io  theft*  elfays,  1  piefume,  ibat  (he  fl 
objedton  to  it  from  prefTjre,  is  itfelf  founded  upon  an  un-  ^ 
grounded  hypothefis. 

Leaving  the  theory  of  evaporation  for  the  prefent,  we  Hiall 
proceed  lo  llie  experiments. 

The  following  pofiiinni  have  bi^n  eilabliftied  by  others,  and 
need  ibertfore  only  lo  be  mentioned  here. 

1 .  Sometiuid^  evaporate  much  more  quickJy  than  others. 

2.  The  quanlity  evaporated  is  in  direct  proportion  to  the  fur- 
face  cxpoftrd,  all  other  circum fiances  alike. 

3.  An  increafe  of  temperature  in  the  liquid  i»  attended  witl| 
an  increafe  of  evaporaltnn»  n^t  dire^Iy  proportionable. 

4.  Evaporation  is  greater  where  there  is  a  flream  of  air  than 
where  tiie  air  is  Hagnant. 

air  IS  inmotioa,  5.  Evaporation  from  water  U  greater  the  lefs  the  humidity 
prevjoully  exifting  in  tiie  atmofpherc,  all  other  circumilance* 
the  fame. 

The  objed*  in  view  jn  this  eJTay,  are^ 
1 .  To  determine  the  precife  etfefl  that  a  variation  of  tem- 
perature has  upon  the  quuntity  evaporated, 

2*  To  determine  the  ratio  of  eviiporability  of  different  fluidj^ 

3.  To  £nda  rule  by  which  the  quantity  and  efled^  of  previous 
tumidity  in  the  air  may  be  afcertained, 

4.  From  thefe  and  other  fuels  to  obtaiji  a  true  theory  of  eva-r 
poratioji. 

On  the  Evaporation  of  JVatcr  at  2\2^ 
I  Water  boiled  la        I  took  a  fmall  cylindrical  vctfet  of  tin,  its  diameter  3J  and 
iillkc  dmrfoft  "  ^^?^^  H  iJiches;  anc!  having  fixed  three  pieces  of  wire  to  equi- 
ty evapoMtloQ    difpnt  points  of  the  circiiDaference^  they  were  faflened  toge- 
•  ^aantiij,  ^^^ 
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fter  at  the  top,  and  the  extremities  bent  in  to  a  hook,  hy  which 
llie««ireJ  might  be  fufpended  from  the  end  of  a  balance,  Scc« 
This  done,  tlie  vtiXtA  was  nearly  filled  with  water,  which 
vat  then  made  to  boil  over  a  rmatl  red  6re  in  different  circum* 
ibnces:  it  was  held  in  the  hand  and  removed  nearer  tu  or  fur- 
tUrfroni  the  Ere,  foas  (o  be  kept  jutl  at  the  point  of  ebullition. 
Inlhh  fiate  the  velfel  and  water  were  weighed  true  to  a  grains 
tad  the  indant  of  time  noted  by  a  watch  i  then  kept  a^  above 
at  212**  for  ten  minutes  or  more  and  again  weighed:  and  the 
ykof  water  by  evaporation,  per  minute,  wasthu^afcerlained. 
The  experiments  were  repeated  feveral  limes  in  the  faroe  as 
-well  as  in  difl'ereni  circum  (lances ;  and  the  rcfutti  in  no  inftance 
wdiOVred  materially  when  obtained  in  the  fame  circumllances. 

The  leait  evaporation  per  minute  was  30  grains;  this  wa<i— which  wai 
•ben  the  fire,  or  lamp,  was  in  the  middle  of  a  room,  the  ^^o^rs  J^*^^*J]jr^^^=. 
And  windows  (but,  and  the  air  calm.  wts  ftllieft, 

The  next  degree  was  33  grains  per  minute  or  thereabouts: — and  gr»duftllf 
thi*  was  when  the  evaporating  veflTul  was  over  a  fmali  fire  in  °*°"* 
tlie  afual  fire*place;  there  being  a  moderate  draught  of  alr^ 
and  the  roooi  clofe, 
A  briiker  fire,  caufing  a  flronger  cunent  of  air  up  the  cbim-  ^}^^  «»o^  , 
k   Mj,  gare  from  35  to  40  grains  per  minute.  wa  dlLg^lrdr 

'  Wben  llie  windows  of  the  room  were  open,  and  a  Hrong 
wind  prevailed^  the  draught  over  the  fire  was  proportionally 
iocreafed,  and  the  evaporation  was  from  40  lo  43  grains  per 

The  extremes  that  have  thus  been  noticed  are  30  and  45 
grains  per  minute:  but  were  the  experiment  tried  in  the  open 
iir  ill  high  winds,  J  am  incl'med  to  believe  from  a  comparilon  of 
the  obiervations,  that  an  evaporation  of  50j  56  or  even  60  grains 
per  minute  might  be  obferved. 


On  the  Evaporation  of  Wattr  helm  212*. 
I  have  frequently  tried  the  evaporation  at  all  the  temper*  Water  at  teat' 
ilures  below  212<* :  it  would  be  tedious  to  enter  into  detail  of  P*^' i**'"  ^^^ 
all  (be  experiments,  but  (hall  give  the  refults  al  fame  remark-  evaporatioo*'^ 
able  points.     In  all  the  high  temperatures  I  ufed  the  veflel 
above  mentioned,  keeping  a  ttiermometer  in  it,  by  which  I 
could  fecure  a  conliant  heat^  or  at  leall  keep  it  ofcillaling 
within  narrow  limits. 

The* 
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The  evaporation  from  water  of  I  SO*  wai  from  18  to  2^ 
grains  per  niinule,  accordtnjj  to  circumi!anc«s;  or  about  half 
of  that  at  212". 

At  16 1®  ii  was  about  one  third  of  the  quantity  a(  the  boih 
ing  temperature;  or  from  10  to  16  grains  per  minute. 

At  152^  it  was  only  one  fourth  of  that  at  boiling;  or  from 
8  to  I2grain«,  according;  to  cirrtimfiances. 

The  temperature  ot'  U4*  afibrd  |  of  the  efleci  at  boiling ; 
13S<>gaveJ,  Sic. 

Having  prt'vloufly  to  thefe  experiments  determined  the  force 
of  aqueous  vapour  at  al!  the  l^mpcratures  under  212*',  I  was 
naturally  led  tocxamint*  whether  the  quantity  of  waiter  cvst-'M 
poraled  in  a  given  time  bore  any  proportion  to  th«  torcc  of  va*" 
^-In  every  pm  pour  of  the  fame  temperature,  and  was  agreeably  furpriled  to 
of  the  folepro-  ^^^j  ^\^^^  ^^  exaaiy  correfpondcd  in  every  part  of  the  ther- 
porQoaal  to  the  .-     ,  -  .     '  .  "    ^  «  ^ 

mometric  fcak';  liius  llie  lorccs  ot  vapour  at  '2\2^t  IBO",  \6^°^, 

152'',  IW,  and  138*  are  equal  to  30.  15,  |0,  7l.  f^  and  5 
inches  of  mercury  refpeclively,  and  the  grains  of  waler  e\'a- 
poraled  per  minute  in  ihoft  lemperalures  were  30,  15,  10,  7{, 
6  and  3  alio;  or  number'*  proportional  lo  thefe.  Indeed  it 
Ihould  be  ft>  from  the  ellabliflicd  law  of  mechanics  that  all 
effe^lft  are  proportional  lo  the  caufcs  producing  ihem.  The 
Btmofphere,  it  thou  Id  feem,  obfiru^t  the  ditTufion  of  vapour, 
v.hich  would  otherwife  he  almoii  inf]antaneou.«,  as  in  vacuo; 
but  this  oblVru^iou  is  overcome  in  proportion  to  the  force  of 
the  vapour.  The  obflrutlion  however  cannot  arife  from  tlie 
ttieight  of  the  atmofphere,  as  has  tilt  now  been  fuppofedf  for 
then  it  would  e/Fe  flu  ally  prevent  any  vapour  from  anfing  yn- 
der2]2°:  but  it  is  caufed  by  the  vis  inertia:  of  the  particles  of 
air;  and  is  timifar  to  that  which  a  ilream  of  water  meeti  with 
in  defcending  amongfl  pebbles, 
InhwttmftT'  The  theory  of  evaporation  being  thus  manifefted  from  ex- 
aturcf  the  cvj-  periments  in  high  temperalures,  I  found  that  if  it  was  to  be 
lorcc  of  wjwur  verified  by  experiments  in  low  temperatures,  regard  muft  be 
at  the  temper-  had  to  the  force  of  vapour  actually  extfling  in  the  atmofphere 
wrt^4imini^fd  ^^  ^^^^  ''"^*^*  Forinfiance,  if  water  of  59^  were  the  fubjeft, 
by  th»t  cjcirting  the  force  of  vapour  of  that  temperature  is  -^^  of  the  force  at 
Mtheatmof^  212^,  and  one  might  cxpcfl  the  quantity  of  evaporation -g'^ 
alfo;  but  if  it  lliould  happt^n,  as  it  fomettmesdoes  in  fummefj 
that  an  aqueous  atmofphere  to  that  amount  does  already  exift, 
the  evaporation,  intlead  of  being  ^  of  that  from  boiling  water, 

would 


\ 


OH  evaporatiov.  o 

irouU  be  ooCblng  at  alL     On  the  other  hand,  if  llie  aqueouf 

ftDofpbere  were  lc£s  than  that,  fuppolc  hatfofit,  corrcfpond-  ^m 

b|lo  39**  of  heat,  then  iheciredivc  evaporating  tbrce  would  H 

^  TTV  ^^  tl^^^  ^'Tom  boiling  water;  in  fliort,  the  evaporating  H 

fiirte  muil  be  univerfallv  equal  to  tijat  ot  the  temperature  of  ^M 

iKe  water,  dimininied  by  thai  already  exiHing  in  the  utmof-  ^M 

phcre.     In  order  to  find  the  forec  of  the  aqueous  almofphcre  E«p«rimenei» 

I  ufualfy  take  a  taJi  cylindrical  glafs  jar,  dty  on   the  oulfide,  fJJ"'^^*'tjjf,'i, 

ind  fiU  it  with  cold  fpring  water  frelh  from  the  wellj  if  dew  mofphtric 

be  imnjediatcly  formed  on  the  outfide,  I  pour  lire  water  out,  "'*P<'"''- 

let  it  Hand  a  ivhiic  to  increafe  in  heat,  dry  the  oullide  of  the 

|b£i  well  with  a  linen  cloth,  and  then  pour  the  water  in  again ;  •  ^H 

ASf  Operation  is  to  he  continued  till  dew  ceal'es  to  be  formed,  ^M 

and  then  the  temfieraturc  of  lhewatcr,niuflbeobferved;  and  op-  ml 

pofitc  to  it  in  the  table  (p.  26*,  Vol.  VI.)  will  be  found  the  force  It  hthe  faim  tt 

of  rapoar  m  the  almofphere.     This  muft  be  done  in  the  open  '^^^  <^ y^^itr, 
.     ,  .  r      *         .         .  .  .  ..  ^hci  u  at  cHe 

Wt  or  at  a  window  ;  becaule  the  air  withm  is  generally  more  lowcft  tcnipcT- 

Hmid  than  that  without.     Spring  water  U  generally  about  ^^"'^'*  '*^''h 
SO*,  and  will  moftly  anfwcr  the  purpofe  the  three  hott*; rt  j^^  on  iti  c««- 

s  in  the  year:  in  other'feafon^  an  artificial  cold  nurture  *>i«^ "8  veffel, 
uired.— The  accaracy  of  the  refult  ckblained  this  way  I 
think  fcarcely  needs  to  be  infiiled  upon.     Ghd,  and  all  other 
hard  ftnooth   fabi^ances  1  have  tried^  when  cooled  to  a  degree  ^M 

WIow  what  the  furrounding  aqueous  vapour  can  fapport,  caufe  ^M 

it  to  be  condenfed  on  their  furfaces  into  water.     The  degree  ^B 

of  cold  is  ofually  from  1  to  10**  below  the  mean  heat  of  the  24  ^M 

hours ;  in  rummer  1  have  olLcn  obferved  the  point  a<;  high  as  ^H 

or  59**,  corrcfponding  to  half  an  inch  of  mercury  in  lorce,  ^M 

>t)d  once  or  twice  hare  feen  it  at  62^  :  in  changeable  and  ^M 

windy  w«ather  it  is  liable  to  confiderable  ttu6)uation  ;  but  this  mM 

the  place  to  enlarge  upon  it. 

ihe  purpofeol  ubfervrng  the  evaporation  in  atmofph eric  Narrative  of 
icapcraturei  I  got  two  light  tin  vefTek,  the  one  fiK  inches  tn  ^^\^l^jl'^^^^ 
diameter,  and  half  an  inch  deep,   the  other  eight  inches  dia- in  itmofpherk 
oclei  and  i   inch  deep;  and  made  to  be  fufpended  from  a '*'"P*'**"^' 
balance^  like  the  former  one.  When  any  experiment  dcfigncd 
ua  left  of  the  theory  was  made,  a  quantity  of  wafer  vva«  put 
iBio  one  of  thefe  (generally  the  fix  inch  one,  which  I  preferred)  ^H 

lite  whole  wai  weighed  to  a  grain  ;  then  it  was  pbc^d  in  an  *     ^H 

Open  window  or  other  expofed  fitualion  tor  ti'n  nr  hlietrn  mi-  ^H 

putfs^  and  again  weighed  to  afceruin  tlie  lof&by  evaporation  *  ^M 
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at  the  fame  ttme  the  tcroperatare  of  ihc  water  was  obferrcd, 
the  force  of  the  aqueous  almofphere  afcertained  a«  above,  and 
the  ftreoglh  of  the  current  of  air  noticecL     From  a  great  va* 

1^  riety  of  experiments  made  both  in  the  ivinler  and  ruiBiner» 

'  and  when  the  evaporating  force  was  ftrong  and  weak,  I  have 

found  the  refulls,  entirely  conformable  wilh  the  above  theory. 
The  farae  quantity  is  evaporated  with  the  fame  evaporating 
foree  thus  determined,  whatever  be  the  temperature  ot'  the 
air^  as  near  as  can  be  judged  ;  but  with  the  fame  evaporatinj^ 
force,  a  ftrong  wind  will  double  the  effed  produced  in  a  Ml 
atmofphere.  Thus,  if  the  aqueous  atmofphere  be correfpond- 
•  cnt  to  40°  of  iemperalure  and  the  air  be  60^,  the  evaporation 

is  the  fame  as  it  the  aqueous  atmofphere  were  at  60°  of  tem- 
perature and  the  air  72^  ;  and  in  a  calm  air  the  evaporation 
i  from  a  veflei  oi  fix  inches  in  diameter  in  fuch  circumftancej 

*^  would  be  about  .9of  a  grain  per  minute,  and  about  1. 8 grains 

per  minute  in  a  very  ftrong  wind;  llie  djffwreot  inlermediato 
quanliltes  being  regulated  folely  by  the  force  of  the  wind, 
Atcoimt  of  the  The  following  table  exhibits  the  ratios  and  quantity  of  water 
evaporated  in  each  temperature,  derived  from  the  preceding 
theory,  and  confirmed  by  experiments,  as  far  as  they  have 
been  extended.  The  firft  column  exprefles  the  teraperaturcj 
the  fectmd,  the  correfponding  force  of  vapour  taken  from  the 
preceding  table;  ihe  olher  tiiree  columns  give  the  number  of 
grains  of  water  that  would  be  evaporated  from  a  fur  face  of  5k 
inches  in  diameter  in  the  refpe6tive  temperatures,  on  the  fup« 
portion  of  there  being  previously  no  aqueous  vapour  in  theat^ 
naofphefe*  Thefe  columns  prcfent  the  exlremest  and  the  mean 
of  evaporation,  likely  lo  be  noticed,  or  nearly  fuch:  for,  the 
lirft  i&  calculated  upon  the  fuppofition  of  35  grains  lofs  per 
ininulc  from  the  veffjl  of  S]  inches  in  diameter  j  the  fecond, 
4^  and  the  third  55  grains  per  minute. 
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TABLE 
(beving  Ihe  force  of  vapour,  and  the  full  evaporating  force  of  Table  rf  ik« 
tmj  degree  of  temperature  from  20 *»  to  85^,  e^prefled  J^'*^"p^^,b4 
Id  graios  of  water  that  would  be  raifed  per  minute  from  a  per  minute  at 
teffel  of  fix  inches  in  diameter^  fuppofing  there  were  no  ^"^JJ^^ 


vapour  already  in  the  atmofphere. 


and  85^ 


212*^ 


20*' 

21 

22 

23 

24 

25 

26 

27 

28 

29 

SO 

91 

32 

33 

84 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

^7 


rarer  «fVafk 

3b 


.129 

.134 

.139 

.144 

.150 

A56 

A62 

.168 

.174 

.ISO 

.186 

.193 

.200 

.207 

.214 

.221 

.229 

.237 

.245 

.254 

.263 

.273 

,283 

.294 

.305 

.316 

.327 

.339 

.351 

.363 

.375 

.388 

.401 

.415 

.429 

.443 

.458 

.474 


Evaporating  Force  in  Grains. 
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120 


.52 
.54 
,56 
.58 
.60 
.62 
.65 
.67 
,70 
.72 
.74 
.77 
.80 
.83 
.86 
.90 
.92 
.95 
.98 
1.  02 
1.  05 
1.  09 
1.  13 
1.  18 
1.  22 
1.  26 
1.  31 
1.  36 
1.  40 
1.  45 
1.  50 
1.  55 
1.  60 
1-  66 
1.  71 
1.  77 
1.  83 
1.  90 


154 


.67 

.69 

.71 

.73 

.77 

.79 

.82 

.86 

.90 

.93 

.95 

.99 

1.  03 

1.  07 

1.  11 

1.  14 

1.  18 

I.  22 

1.  26 

1.  31 

1.  35 

}.   40 

1.  45 

1.  51 

1.  57 

1.  62 

1.  68 

1.  75 

1.  80 

1.  86 

1.  92 

1.  99 

2.  06 
2.  13 
2.  20 
2.  28 
2.  35 
2.  43 


.82 

•S3 

.88 

.91 

.94 

".97 

I.  02 

I.  05 

I.  10 

].  13 

1.  17 

1.  21 

1.  26 

1.  30 

1.  35 

].  39 

1.  45 

J.  49 

1.  54 

1.  60 

1.  65 

1.  71 

1.  78 

1.  65 

1.  92 

1.  99 

2.  06 
2.  13 
2.  20 
2.  28 
2.  36 
2.  44 
2.  51 
2.  61 
2.  69 
2.  78 
2.  88 
2.  98 
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«.V    EVAPORATION, 

B            TAle  of  fire 

TabU  coniitiurd. 

tnrh. 

Evaporating  Forte  in  Grain** 

^^K     quantities  of 

2*2'= 

30 

]20 

151 

JS9 

^^^™     pex  minute  at                 *'^ 

.490 

1.  96 

2.   52 

3.  08 

H^            tempcratutes 

59 

.507 

2.  03 

2.   61 

3.  19 

H             between  tO? 

60 

,524 

2.    10 

2,   TO 

3.  30 

■          .»-ii»i?^. 

61 

.5^2 

2.    \7 

'      2.   79 

3.   41 

62 

,560 

2.  2t 

2.   83 

3,  52 

65 

.573 

2.  31 

2.  97 

3.   63 

64 

•5i^7 

2.  S9 

3.  07 

3.  76 

6.5 

.616 

2.   46 

3.   16 

3.  87 

66 

.635 

2.  54 

3.  27 

3.  99 

67 

,655 

2.  62 

3.   37 

4.   12 

m 

*676 

2.  70 

3.  47 

4.  24   J 
4.   38    1 
4.  53    ^ 

69 

.693 

2.  79 

3.  59 

70 

.721 

2.    S8 

3.  70 

71 

.745      1 

2.  y« 

3.  83 

i      4.  68 

72 

.770 

3.  08 

3.  96 

4.   84 

73 

.196 

3.    18 

4.  09 

5.  00 

74 

.823 

3.   29 

4.  23 

5.    J7    J 

^^^V  * 

75 

.851 

3.   40 

4.   37 

5.  54    1 

76 

.880 

3.  52 

4.  52 

5.  53    1 

77 

.910 
.91.0 

3.  65 

4.  68 

5,  72   1 

78 

3.  76      1 

4,  83 

5.  91 

79 

.97  I 

3.  88 

4.   9^ 

6.    10 

80 

1.  00 

4.  00 

5.   J  4 

6,  29    J 

81 

J.   01- 

4.   16 

5.  5S 

6.  54    1 

82 

I.  07 

4.  28 

5.  50 

6.  73    i 

83 

I.    )0 

4.  40      1 

5.  66 

6.   91     I 

84 

U   14 

4.  56 

5.  86 

7.    17 

86 

J.   17 

4.  68 

6.  07 

7,  46 

V          Vk  ryf  the  tiV 

c     The  ufc  of  this  table  will  appear  from  the  following  pr< 

H           familiarly  il- 

blems: 

■           luftrattd. 

PROBLEM    1, 

Having  given  (he  temperature  at  which  Ihc  arjueous  afmo 

pi r ere  begins  to  be  cx)ndeiired  into  water,  and  the  temperatu; 

of  the  air,  lo  fmd  ihe  qii^intity  of  water  that  would  be  evap< 

^^^^^|. 

rated  in  a  niinutc  from  a  vetfel  of  fix  inches  diameter. 

Soiutim,     Sublrafl  the  grains  oppofile  to  the  lower  tempe 

attire  from  (hofc  oppofite  to  the  higher  one,  in  the  firft,  fecor 

or  liiird  column  of  grains,  according  lo  Ihe  flrength  of  tl 

wind,  and  ihe  remainder  will  be  ihc  quantity  evaporated  in 

minute  under  thotc  ciaumilancfs,  JR'arlv. 

Erampi 

«- 

O?*     KVvifOR/iTtON«  Ij 

Limm^^     JLct  the  point  of  condf  nfation  be  5*2*,  the  ttm-  Ufc  of  the  r^bfe 
foMyre  of  the  mir  65«*.  with  a  moderate  breeze.  htli^u  *** 

Tbe  Dttmber  op^onte32^  in  the  fecond  column  of  grains  Is 
^06,  a&d  tl»t  oppofite  t)3*^is  3  J  6;  the  dilFercnce,  I A 
pw,  it  Che  evaporation  per  minute. 

PROBLEM    ft. 

H-v-jnj;  gjven  the  quaniily  evaporated  in  a  minute,  found  by 
r».periru<rru,  and  ihc  temperature  of  the  air,  to  ^nd  the  fi:>rce 
91  \f^  a*jacouK  atmofphere,  and  the  point  of  concJenfation. 

Soihii^a.,  SuLttratt  the  oblervcd  cx'aporation  from  that  op- 
^o6le  die  giv^en  temperature  in  the  table;  and  look,  above  for 
lbs  jiBiiibef  ncareft  to  the  remainder  In  the  fame  column  of 
tnponaion,  oppohte  to  which  will  be  found  the  force  of  tlie 
iqueodi  ainiofphere,  and  the  point  at  which  it  begins  to  be 

Bt^mpie^      Finding  the  evaporation  from  a  vetfcl  of  ll^ 
kbes  m  dbmcler  to  be  1.7  grain  per  ininulc  with  a  brifk 
air  6^  ;  what  ts  the  weight  of  the  aqueous  atmofphere, 
the  tcfliperature  at  which  it  begins  to  be  condenfed  into 
> 
I^Tbe  Rvuiiber  oppoGte  62^  in  (he  third  column  of  grainx  is 
\  beiiig  the  whole  evaporating   force  at  that  temperature 
pcried/jr  dry  almofpherci  from  which  tulce  1.7   grains, 
red   ci^por.fcttiig    force   obfcrved,    and   the    remainlder^ 
\i%  cocTcrponds,  as  per  table,  tu  the  force  /2i"'4  inches  of 
no/*,  the  weight  of  vapour,  and  to  43**  ol  teuipcrulure.* 

Evaporation  of  Spinit,  Ethtr,   J^< . 
ti  the  Xav*  of  evaporation  above  given  appf^  to  water  in  E«p«nm«ntc 
part  of  the  fcale  of  heal,  no  rcafonable  doubt  can  be  Thc'e^itor'Iii'ili*' 
iiHKi  refpe^iog  its  application  to  other  liquids.     I  have  of  rpirUi,  €thcr, 
idlng  made  feveral  experiments  on  others,  the  re-  ^^'  ^J''**;^**^* 
^of  wblcK  are  conformable  to  the  fame  law.  Some  of  ihcm  water. 


ht  proper  to  rftiund  the  m^tv  that  all  the  eaperimcnti 
arc  underflood  to  he  made  in  the  open  aii,  or  in  a 
a  current  inward;  alfoic  msy  be  cbfervfd  the  evapo- 
di  1  cloie  room  is  much  ItU  and  ii  bcddes  irregular,  being 
^raportionably  from  a  lefc  furfacr^  evidently  from  the  it»g- 

«r  Cb«  air, 

1.  Spirit 


1* 


OH    E^APORAtlOW, 


1 1  Spirit  of  \1rjne* — Ei 


iterl  from  a  furface  of  foar 


fimc  law  t» 


E<pcrimenti 

^bicfc  ihcw  that -^^  dfame1er»  iierain*  in  25  nunules:  aJr  53**:  aqueous  fttJ 

thr  cvapoiation  o         jl       ^  »         .  , 

of  fpiriti,  ether,  rnofpherc  at  49  ,  and  beginning lo  rain  with  a  moaerale  breeze. 
Sec.  faltow  the     ii  woay  proportionally  have  been  121  gralrrs  from  a  veHcl  oi 
fix  inches  in  diameter.     Thijt  gives  nearly  five  grains  per  mi'^ 
nufe.     The  fame  fpirit  boiled  at  or  near  180^. 

Now  from  the  data,  water  of  83**  is  equivalent  in  force  lo 
fpinls  of  .53® :  and  it  roa>  be  feen  that  the  evaporating  force oj 
water  of  83^  is  nearly  5  in  the  firfl  and  fecond  columns  of  grafni 
of  the  table.  It  feeros  probable  that  the  aqueous  atmofphcne 
does  not  dimitii{h  the  evaporation  of  fpints.as  ti  does  that  d 
water. 

2-  Ether.^ — 1.  Put  a  phial  containing  ether,  ^nd  a  fmall  tin 
vefTe!  of  1 J  inch  diameter  into  a  fcale  and  balanced  them  ex- 
a6lly :  then  poured  the  ether  into  the  evaporating  velTcI  and  pu< 
the  phial  into  the  fcale  again  ;  look  out  40  grains  from  the  op- 
pofile  fcale,  and  waited  fill  ihc  equilibrium  was  reflored:  thii 
was  In  S  minutes  6  feconds.  The  air  was  50**,  and  the  ethd 
at  firft  50*^;  but  il  rapidly  funk,  as  was  found  by  dipping  a  ver| 
fmall  bulbed  thermometer  into  it,  to  2$**.  In  a  virindow  with 
a  moderate  breeze, 

■  -  2  and  3.  Repeated  the  experiment  in  the  faiiM 
circutnflances,  except  the  evaporating  veffel,  which  was  no«i 
porcelain,  and  2|  inches  diameter.  Loft  -40  grains  in  3  mi- 
nutes. Tliermonieter  funk  from  50  to  30**.  The  two  expe- 
riments made  this  way  did  not  differ  above  one  or  two  graini 
Thefe  refults  reduced  to  a  vefTel  of  3i  inches  in  diametei 
give 

Ifl.  Experiment,  lofs  17  grains  per  minute; 

2  Si  3 1 — -     —  22i I 

The  rcafon  why  the  refult  in  the  firft  experiment  was  foM 
thing  lefs  than  in  the  other  two,  was  evidently  owing  to  tin 
Ctrcumftance  of  its  longer  duration,  by  which  the  ether  wa 
the  greater  part  of  the  time  in  a  low  temperature,  and  conf^ 
quenily  evaporated  lefs.  The  ether  ufed  boiled  at  102**,  A 
50**  it  was  therefore  in  the  capacity  of  water  at  160**.  Bi 
water  at  160°,  at  moil  lofesonly  17  or  t8  grains  per  minute 
and  lefs  20**  beJow  that  temperature.  At  firft  view  therefon 
it  ihouFd  feem  (hat  ether  evaporates  quicker  than  the  geneii 
Uvv  affigns.  But  it  mud  be  allowed  that  the  temperature  0 
the  air  has  fome  efle^  upon  evaporation,  lliough  it  has  certaittlj 


I 


OH    CVAPOftilTidir, 


IS 


IMJ  lUtle,  Now  ether  m  the  above  experimcnU  i«  %£itd  upon 
^ticiirrent  of  air  of  an  equat  or  higher  temperature  than  it-* 
^pt  Imt  water  of  160*»  i*  ufually  aaed  apon  by  air  100^  lowec 
Hwi  tifelC  vrhich  is  every  moment  preci  pi  tailing  the  vapour 

fenaed,  mnd  thiu  obftrudiiig  itii  circuUtlon,     Tlih  appears  to 

be  a  Cdficicwt  cau(e  fur  the  fmall  difference  obferved. 

Wkk  rcfpe^  tu  mercury,  fulphufic  aclcf,  muriate  of  lime,  Ivaporatton  of 

he,  there  can  be  no  doubt  but  they  experience  a  real  cvapo- ™"^'*'7»  *'* 
^iiantike  ihofe  above;  but  it  mail  be  very  fmall  in  proportion 
^nbeif  bofliog  points  are  high.     And  it  would  be  difficult  to 
^■fce  expefiuients  upon   fucU  of  Ihefe  as  have  an  affinity  for 
Bpeons  vapour ;  becaufe  their  acquifitjon  from  the  aqueous  at- 

arfpbpre  would  Ut  exceed  their  Jofs  by  evaporation* 
Skice  mniiog  the  above  cifay,  opportunities  have  occurred  J^*  |^»«poratioa 

f  *  k      I  I  ,  .        .  p  from  ic«  agree* 

|9  alDerUto  wbelner  the  evaporation  irom  ice  is  conformable  to  with  the  prtc«* 

ih€  Suae  Uiv  ai  that  from  water.     Every  one,  v»^ho  4ias  tried  '*'*'S  1*^* 

lbsex|MtfiiiieDC«  admits  (he  fad  i)vat  ice  is  cvaporable.     I  have 

Inriy  mskdm  fev«rai  obtervaiions  on  this  fubjc^,  Ibe  refutts  of 

nibicfa^  m*  f^r  a&  tl^ey  go,  fupport  theconclufion  that  the  ge* 

mtxd  bw  of  evaporation  continues  the  fame  below  the  point 

•f  CQrngelalioo  as  above  it.     All  the  experiments  were  made 

m  tbe  Ua  v«llel  above  defcribed  of  fix  inches  in  diameter;  a 

tfuntlty  of  water  was  fuHered  to  freeze  in  it,  fu  a»  to  form  a 

dttMlmt  ake  of  ice;  the  veflel  and  ice  vpcre  then  weighed  to- 

|eiber»  atul  expofeU  to  ihe  open  air  for  a  certain  time,  after 

vlicb  being  again  weighed,  tbe  lo&  was  found  j  the  force  of 

4e  aqneoiu  atmofphere  wasfometimes  determined  during  the 

opa-HDcoi  by  a  mixture  of  pounded  ice  and  fait,  iti  the  man* 

ICC  alicadj  deicribed. 


,arcfuJtS, 


Off.      H*          Cr».             Wind.  Air. 

f*  la  tbe  oifht  loft  tio  tn    9  ;  or,  .«o  per  m.  K.  E<  brilk.  it^  co  31*  Etperimenti| 

^—  at  fo  A   M.  —  15  in    ij,  or,  .33  ^^   N.  E.  mud*  31' 

^^«>'«^«t   I  P.  M.  —  S4  in    ijior,  .13  ^^  calm.  ji" 

^m                    p.  M*— 'B4io    9|iOf,  «i5  ^^^  ^-     «,  jqO 

^L-fo.  in  the  nifht  —  94  ta    9  }  w,  .17  -^  N.  E,  mod.  ji* 
^B&  If.           P»  M.  —  75  ill    8  I  or^  .16  ^^  N»  E.  calm.  a6^— iS^ 

^B^         la  die  night  —  33  in  11  j  or>  .05 calm*  29* 

^Bi4flh          A*  M*  -^  ai  in  %  ;  or,  .175 W.  mod  31* 

Some  of  thcfe  being  made  in  tlie  night,  and  of  long  dura* 
60a,  neitlier  the  temperature  of  tlie  air,  nor  the  force  of  the 
auuofpbere  cuuld  be  fairly  deterjained :  the  fecond 

experiffienl 


\e 


OK    EVikPORATlOK; 


f  rp«r«mvnrs  of 
De  Swflure 
compared  <i«i(ti 
the  p«rc«4tng 


He  eon  filled  bjo 
much  in  Ni 


sn4  on  thu  tc* 


expprfment  wa?  made  under  tvcry  favoura!i!e  rlrrtiml 
and  Ihe  aqueou<  almofphere  fouud  at  22'*.     By  problem  iij 
paj^e  13,  it  would  have  been  determined  zt2l{^,  ufing 
fucond  coJamn  of  grains  in  the  table» 

On  the  fubjefl  of  evaporation  It  maj  be  confidered  ts  ill 
pardonable  not  to  advert  to  De  Sauffure's  taluable  EiTays 
Hygromctry. 

That  excellent  phtloropher  determined,  by  a  wellconccivl 
experiment,  that  dry  air  of  the  lempcrature  of  6^**  or 
imbibed  aqueous  vapour  fo  as  toincreafe  ils  ela^icity  77  of  I 
almofpheric  prefTure;  and  that  a  cubic  foot  of  fach  air  reqaii 
II  oc  12  grains  of  water  to  produce  the  effetl.     By  the  tal 
above  at  page  12  it  appears  the  force  of  fapotir  al  61^^.54 
=  ^  of  29  .5  inches  nearly.     It  is  probable  this  difference  ■■ 
occafioned   in  part  at  Jeaft  by  the  want  of  perfe^  drynefs  i^ 
the  air  he  operated  upon,  which  caufed  the  tncreafe  of  elafiU 
city  to  be  lef*  than  otherwifc.     It  wa%  I  think,  unfortunate 
that  he  attached  fo  much  importance  to  and  confidence  in  hit 
hygrometer;  and  that  he  adopted  the  theory  of  chymical  folfl 
tion  of  water  in  air^  contrary  to  the  fatts  he  difcovered,  whidB 
feemcd  more  reconcileable  to  the  notion  of  aqueous  vapour  bc^ 
ing  a  diftinct  elaflic  fluid.     Indeed  he  h  forced  to  acknowledge 
m  the  111.  chap,  of  his  p^lTay  on  the  Theory  of  Evaporation, 
that  in  (he  ordinary  temperature  of  Ihe  almofphere,    aqueom 
vapour  is  formed  in  the  HrO  tnflancc  a  ditlant  elaflic  thiid^  and 
after  it  htvibeen  converted  into  an  dajiic/tuid,  it  is  diflblved  bf 
the  air;  ••  Jc  crois  qa'il  nc  la  difToat  qtie  lorfque  Taflion  da 
♦'  leu  l*a  cofivertic  en  vapeur  eWique.'*     Now  if  it  can  fof 
A  moment  cxift  independently  under  the  prelTurc  of  the  atmof- 
phcre,  why  may  it  not  rontmue  to  cxift  in  that  ftate?  ■ 

Hii  tabic  of  the  weight  of  aqueous  vapour  in  a  cubic  fb|| 
of  air  at  Jitferent  degrees  of  the  t^icrraomelcr,  being  derived 
from  experiments  wiih  hii  hygrometer,  except  ihe  fiandard 
one  of  6^  (l5*Reaumur),  i&  far  from  accurate;  and  the  ia« 
accuracy  increafes  with  the  diftance  from  the  flandard,  which* 
as  has  been  obferved,  appears  to  be  nearly  corred) :  In  the 
higher  temperatures  he  makes  the  water  diffolved  too  little, 
and  in  the  lower  temperatures  too  much.  He  fays  (§93)  thai 
Ihe  lowcfl  he  has  feen  the  hygrometer  in  the  open  air,  is  40^ 
and  tint  it  itidicatcd  a  redu6lioa  of  lemperaturc  in  the  air 

ftmouoliog 


d 


eULTlVATIOM    or   O^K9. 

tooutiling  lo  SV°  .7  (78*  of  Fahr.)  was  neceflkry  in  order 
to  depoiit  dew.  This  obfervation  alone  is  fufficienl  to  render 
iitVhjr^oineler  fufpe^led;  lor^  few  who  have  attended  to  the 
riMmition  of  dew  will  admit  the  probability  oKo  large  a  reduc- 
tion being  neceOary  in  any  climaie  or  feafon:  1  believe  it 
rareJy  requires  40**  redudion  in  temperature  in  any  part  of  the 
woHd  to  produce  the  effe^^» 


Plate  l,^  is  intended  lo  illoftrate  the  author's  conception  of  Engraving  to 
ti»c  cnnftilulion  of  the  almofphere.     The  different  marks  or  J^^I^^HT^'" 
cKaiB^ers  of  the  particles  of  the  gafes  are  merely  arbitrary,  itmofphere. 
and  intended  for  di^inflion;  the  fimple  atmofpberes  are  given 
ntuly  on  their  real  denGties,  and  the  particles  are  arranged  at 
eqnal  dlflances  from  each  other.     Iri  the  compound  atmof* 
phere  the  fame  arrangement  is  made  of  each  kind  of  particles 
as  in  the  (imple;  but  the  particlei  of  different  kinds  do  not 
arrange  at  regular  dlflances  from  each  other ;  becaufe  it  is  fup« 
pofed  tljey  do  not  repel  each  other. 


111. 


Olifrt  :ntn}fis  tm  ikc  taitnulum  and  GroKth  qf  Oak  Tifttbcr,  In 
a  Letter  from  the  Hci\  Richard  Yates,  F,  A.  S.  Cltaplain 
to  His  Majffiy*t  Hoynl  Hujpital  at  Cheljia,  to  CuARLts 
\\i,ovt,  E/q.  Sccrctarif  to  ilic  Society  qf  Arts  \, 


The  national  ad- ^'^"^/^^J^*  <=«,;• 
turc  of  the  oak. 


S  I  R, 

1  O  expatiate  upon  the  vaft  importance  of  increafing  the  Gfwt  impor 
groH^ih  of  oak-timber,  fecms  unncceflary. 
vantages  refuUing  from  this  fource  appear  lo  be  in  general 
weU  onderOood;  and  yet  the  cnliivalton  and  management  of 
this  moll  ofeful  plant  has  not  hitherto  obtained  that  degree  of 
allention  which  it  mofi  certainly  merits. 

Entirely  to  obviate,  or  even  in  fomc  meafure  to  remove  or 
ieflen,  the  obflacles  that  flitl  continue  to  impede  the  planting 

♦  From  the  fam«  Vol.  of  the  Manchcfter  Memoirs.— I  remind  the 
fcadtr  of  the  references  »t  page  237  of  our  iatl. 

f  For  which  thf  ^ver  medal  was  voted.    Memolri  for  \%Q2, 

rot*  VIL^Januajit,  1«04.  C  of 
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of  oftks,  would  therefore  be  rendering  an  elfential  fervlce  lo 
the  nailion.  The  deijre  of  accompli  tiling  io  l>eneficial  a  pur- 
poie,  ha»  induced  the  judicious  and  public^ipiritcd  couduftor» 
of  the  Society  of  Arts  lo  propofe  a  premium  for  "  afccTtaining 
«'  Uie  bed  melliod  of  ra(Jmgoak.s ;" — inconfequcncc  of  vvhich> 
this  paper  is  fubmitted  to  llicir  candid  cotifideralion.  And  as 
the  tialements  heie  made  arc  founded  upon  a  fedulous  and 
active  experience  of  HHv  years,  it  is  prefamed  the  ^f^nrii  and 
fHeanhg  of  the  Societ)  's  propofal  may  have  becti  obfervcd, 
although  it  has  not  been  jmllible  (in  this  inllance)  iiuraili/  lo 
fulfil  its  terms ;  at  leafl,  the  very  intention  of  promoting  and 
forwarding  the  views  of  fo  enlightened  and  highly  ufcful  a 
Society,  may,  it  is  hoped,  be  accepted  as  an  apology  for 
callirig  ihetr  attention  to  ihefe  obfervations. 

It  forms  no  part  of  the  prefent  defign  to  enter  mmutely 
into  the  various  caufes  that  continue  to  operate  in  obftrudling 
the  cultivation  of  oak  ;  as  there  ts  one  of  peculiar  magnitude, 
tbe  confequences  of  which  are  highly  detrimental  and  inju- 
rious^ and  which  it  is  (hereforc  the  principal  object  of  this 
paper  to  rcraovc. 

An  opinion  is  generally  prevalent^  that  the  oak  Is  particu- 
larly flow  in  its  growth,  and  requires  a  great  Buraher  of  years 
I  before  it  afTords  any  advantage.     This  idea  too  often  deters 

from  planting,  on  account  of  the  very  great  length  of  time  it 
is  fuppofed  the  land  rauil  be  occupied  before  any  return  of 
^m  valuable  produce  can  be  obtained  from  It,  afler  a  confiderable 

IP      •  expence  may  have  been  incurred  in  forming  plantations. 

Which  IS  imlf-       This  opinion  1  confidcr  as  entirely  founded  in  error,  and 
**  to  have  taken  its  rife  in  a  great  meafure  from  the  want  of  pro- 

per management  that  has  hitherto  commonly  prevailed  in  the 
raifmg  ot  oaks :  and  in  thi^i  paper  1  fliall  endeavour  ftrongly  la 
fiaie,  thai  the  oak  may  be  rendered  very  rapid  in  its  growth, 
and  that  confequently  land  may  be  employed  to  great  advan- 
tage in  its  cultivation,  as  a  very  confiderable  and  profitable 
produce  may,  in  a  much  Ihorter  time  than  is  generally  fup- 
pofed»  be  derived  from  proper  parts  of  an  eftate  thus  employed. 
Oaks  are  fuffcr-  Oak-(imber  in  this  country,  for  the  moll  part,  appears  rn 
(Ilowiy)  with  a  trees  of  a  confiderabfe  extent  of  head,  but  feldom  more  llian 
Ihort  fteui  and  (-j^^f^fHy  or  thirty  feet  in  fiem  :  and  this,  in  manv  inftanccs,  the 
large  head:  ifut  t       c  *.t  i        i  r     "  j- 

ittir  £jtc  may  ht  &^^^"  t^*  a  cenlury.     Now,  by  the  coarte  ot  management 

here 
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from  a  notion  o£. 
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befv  ptopoM,  il  is  conceived  ihat  trees,  of  at  Icaft  doullc  ^^^^^  i"  ^/ 
Uis  nuigrUlude,  may  be  obtained  in  about  half  ihat  lime.  *-'*'      *"• 

fl  U  not  my  intention  to  attempt  a  proi»f  of  this  proportion 
bj  theoretical  dedii^ionjv,  but  to  appeal  for  its  conBrmation  to 

the  indubitable  tell  of  faft,  which,  from  the  event  of  repealed  ^M 

InaU^  impreires  a  convidion^  that  experience  will  be  found  ^M 

to  fuppurt  mad  eflabljdi  it  in  the  mofl  unequivocat  manner.  H 

Ic  tvould  be  eafy  to  enlarge  much  on  the  various  qualities  of  H 

UmK  the  nature  and  proccf^  of  \(.'getation,  and  the  peculiar  H 

properties  of  the  oak ;  but  as  thefe  topics  may  be  found  amply  H 

vtd  judiciouily  difcufled  in  many  other  authors,  who  have  ex«  H 

prcfslj  treated  on  thefe  fubjefts,  I  (hall  decline  all  fuch  fpe-  S 

GOlationi;  and»  with  the  hope  of  being  more  elTentiatly  ufeful^  H 

dull  confine  myfulf  to  a  /tatement  as  fimple  and  pradical  as  ^ 


c  oaJc,  in  the  progrefs  of  its  growth,  fpreads  numerocs 
roolt  near  the  furface  of  the  ground,  and  in  an  horizontal  di- 
redion  :  thefe  alTjft  in  fupporting  and  preferving  the  tree  in  its 
poittion^  but  feem  to  contribute  very  little  to  it$  increafc  and 
OMgnitude.  The  oak  appears  to  derive  its  chief  nutriment  and 
iben^tJi  from  a  root  that  always  defcends  at  right  angles  to  the 
hofiaeom  and  is  called  the  tap-root.  The  tirft  thing,  therefore, 
tobeobferved  iSj  that  upon  a  judicious  attention  to  this  pecu- 
\mity,  the  pbnter's  fuccefs  principally  depends ;  and  the 
negled  of  tbtjt  care  is  the  cotiilant  fource  of  error  and  difap- 
pointment.  In  all  climates,  and  upon  all  foils,  tn  preferve 
tius  tap-root  from  injury,  and  as  much  as  poffible  to  ailifl  its 
gfowrthf  is  a  general,  and  indeed  the  moll  eifcntial  principlo 
iQ  the  cultjt^tion  of  oak.  With  a  due  regard  to  this  circnm* 
Aifice,  the  management  of  a  plantation  may  be  refolved  into 
^hree  following  practical  directions : 

ioufty  to  planting  the  acorns,  ioojbn  the  earth  intended 
tbeir  reception,  by  dctp  trenching. 

AVrer  trufijpUtntf  or  in  any  way  difturb,  the  faplings  in- 
fer timber. 
Keep  the  plant  carefully  pruned,  Utl  arrived  at  a  proper 
kight. 

More  fully  to  elucidate  the  fuhje£^,  and  to  prevent  the  pof- 
ibility  of  mifappreheniion^  it  may  be  proper  to  give  a  mor<Q 
ilctailcd  flatcmcnt. 

C2  la 
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Oaks  fof  timber      In  determining  on  a  fpot  to  form  a  plantation  of  naks  for 
ire  ncTcr  to  be    ^^^^^    j^  j^^n  always  be  recoMeaed  that  Ihe  plants  are  ia 
ttanfplaaica.  ...  .   .       .    -     ^   «    ^  .        i       • 

,  remain  wilhout  removal  tii  tlii'ir  fifll  uiuaiion :  the  cleanng 

and  fencing  ina^  then  be  attended  to  as  ufuat ;  and  in  the 
courfc  of  the  winter,  from  September  to  March,  the  particular 
fpots  intended  for  the  reception  of  acorns,  may  be  prepared 
for  tbat  purpofe,  by  digging  a  trench  about  three  feet  in  width, 
and  from  three  to  fix  feet  in  depth,  according  to  the  clofenefs 
and  tenacity  of  the  foil.     If  grafs-ground^  ihe  firft  fpit  fliould 
be  placed  at  the  bottom  of  the  trenclr ;  and  if  more  than  one 
trench  be  nccelfary,    they  ftiould  be  prepared   in   the  fame 
manner,  preferving  a  difiance  of  ten  yards  between  each,  if 
it  be  intended  (o  employ  the  intermediate  fpace  in  underwood^ 
or  for  any  other  purpofe. 

Having  made  a  carefu!  fele^ion  of  acorns  that  are  perfe6lly 
found,  and  in  good  prefer vation,  they  are  to  be  planted  about 
ihe  middle  of  March.  Draw  a  drill  in  the  centre  of  the  trencii; 
two  inches  in  depth,  if  the  foil  he  heavy  and  loamy  ;  but  three 
inches  ina  light  and  fandy  earth.     In  this  place  the  acorns  two 
inches  afonder,  and  cover  them  carefully  wiih  mould.    When 
the  plants  appear,  Ihey  nuift  be  weeded  by  hand  in  the  rows, 
and  the  earth  of  the  trench  round  them  cleaned  with  a  hoc, 
once  a  month  during  the  fummer.    In  October  infpefl  the  row?, 
and  thin  ihcm  by  pulling  up  every  other  pfant:  attention  will 
of  courfc  be  paid  to  remove  the  weak,  and  crooked  planlSj  and 
leave  thofc  that  are  talleft  and  ftraiteft.     On  the  fecond  year, 
the  operation  of  thinning  mull;  be  repeated,  at  ilie  fame  time, 
and  in  the  fame  manner;  and,  (hould  any  of  the  remaining 
plants  have  made  fide-lliools  flrongcr  than  the  general  charac- 
ter, they  mufl  be  fmoothly  cut  off  with  a  ftiarp  knife,  clofc 
to  the  leading  flem.     On  the  third  year,  the  thinning  is  again 
to  be  repealed,  and  the  general  pruning  commenced,  by  cut* 
ling  otl'  clofe  to  the  leading  ftem  all  the  fide-fhoots  of  the  firll 
year ;   thus  leaving  the  branches  of  two  years  to  form  the  head 
of  the  following  year.     The  removal  of  every  alternate  plant 
jntift  be  roulinued  yearly,  till  the  trees  are  about  thirty  feet 
apart,  at  which  diiiance  they  ma)  remain  for  timber-     The 
pruning  is  to  be  continued,  by  removing  every  year,  very 
fmooth  and  clofe  to  the  main  ftem,  one  year's  growth  of  fide 
branches  till  the  plants  are  arrived  at  a  flem  oi  forty,  fifty. 
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«r  fijUy  fect»  and  they  may  then  be  pertniUed  to  run  to  head  laftruaion*  fa 
Without  turther  pruning.  ^^^       * 

The  particular  arrangement  here  recommended  may  be 
raried  according  to  any  peculiarities  of  fituation,  regard  being 
coflflanUy  had  to  the  general  and  moil  important  principle  of 
loorcning  tlie  ground  very  deep  previoully  to  planting  ihe  acorns. 
By  this  mode  of  culture,  oaks  may  be  raifed  in  aJmo/l  any  foil; 
hul»  where  it  is  pofllble,  a  loam  or  mail  is  always  to  be  chofen. 
Oaks  thrive  much  Ihc  beft  in  fuch  earth;  and,  when  affiticd 
by  deep  trrrichmjs;  and  judicious  pruning,  attain  in  a  few  years 
lo  ftn  rfnroenfe  fizc. 

Tbofc  who  have  been  accuftomed  to  notice  the  flow  growth 
and  Hunted  appearance  of  oak  trees,  whendenit^d  the  alllilance 
•f  art,  and  left  to  themfelves  in  the  common  way,  would 
obfcrvc  with  aftomfliment  the  vigorous  and  rapid  increafe  of 
plants  onder  the  managcnaent  now  pointed  out. 

Tlie  plants  thinned  out  the  firii  three  or  four  years,  though 
not  fit  to  be  depended  upon  for  timber,  as  tranfplanling  ge- 
nerally injure*  very  materially  the  future  growth,  may  be  rc- 
piaiited  in  the  intermediate  fpaces  between  the  roiv-!,  (or  the 
purpofe  of  being  alter  ward*  removed ;  or  they  may  be  ufefully 
placed  in  hedgeir,  or  other  fpare  and  unoccupied  fpots  of 
ground.  They  Qiould  be  headed  down  at  the  time  of  tranf- 
pianling,  ax  this  operation  allills  the  procefs  of  nature,  in 
leprodoctng  or  remedying  any  injury  the  lap-ruot  may  have 
fweived  from  the  removal :  and,  if  proper  attention  be  gtven 
toloofentug  (be  foil  for  their  receplion,  and  pruning  tliem  as 
they  advance,  in  mod  inftanccs  an  adct|uale  profit  will  be 
derived  from  U*c  labour  beftowed  upon  ihera.  After  a  few 
jfear**  the  produce  of  the  timber-plantaiion  will  be  found  very 
«lf»ntageou«.  The  young  trees  that  are  to  be  removed 
yearly^  will  always  hnd  a  ready  market  for  a  variety  of  pur- 
pafei  ttOOecetfary  here  to  enumerate.  In  addition  to  thefe 
idvaniagesy  if  by  thii  treatment  ot  ckcp  irvnc/un-^  previous  lo 
plantings  and  tmnttal  iinrtful pruning  during  tiie  growth,  timber 
can  be  produced  in  about  hfty  yeari^^  of  equal  quality,  and 
much  fuperior  in  Ozc,  to  that  which  has  been  above  one 
hundred  years  growmg  under  improper  management,  or  with- 
out the  al^Jlance  of  cultivation;  it  will  doubtlcfs  be  allowed 
Ihil  s  ffloftbeDeticjal,  if  not  abfolutcly  the  beft  pofllble  method 
oC  *'  railing  oaks,"  is  here  pointed  out  and  afcertained. 

This 
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This  method  of  cullivalion  may  perhaps  be  diought  to  ^c^ 
ft  on  fo  much  cxpenfe  in  manual  labour  as  to  prevent  its  being 
generally  adopted :  it  might  perhaps  be  fufficient  to  obferve^ 
that  if  the  work  be  conducted  with  judgment  and  econnmy, 
the  future  produce  would  afford  ample  returns  for  all  necelTary 
expenditure  :  it  (liould  alfo  be  recolle^led,  thai  the  previous 
preparation  of  the  ground^  and  the  fubfequent  pruning  of  the 
plants,  are  both  to  be  performed  at  that  feafon  of  the  year 
when  a  fcarcity  of  work  will  enable  the  planter  to  obtain  af- 
ftflance  upon  eader  term!!;  with  this  additional  advantage 
alfo,  of  providing  employment  for  the  labourer  at  ihofe  times 
when  the  general  ftate  of  agricultural  bufinefs  renders  it  dif- 
ficull  for  him  to  find  maintenance  for  hi mfdf  and  family  with- 
out charitable  reliefs 

In  1750,  at  Jngeftrie  in  Stafford (liirej  tlie  feat  of  Lord 
Chetvvyud,  fome  plantations  were  formed  and  managed  in  a 
great  meafure  according  to  the  principles  here  Hated,  and  the 
growth  of  the  plants  were  fo  uncommonly  rapidj  and  fo  ex* 
Iraordinary,  that  it  could  not  but  attract  the  notice  of  all  con- 
cerned in  the  conduct  of  them*  The  attention  to  the  fubjetl, 
then  exciledj  has  been  the  occafion  and  ground  of  all  the 
obfervatlons  and  experiments  made  from  that  time  to  the  pre- 
fent,  the  refult  of  which  is  given  in  this  paper. 

The  extenfive  plantations  of  the  (ate  Lord  Denbigh,  at 
Newnham  Paddox,  in  Warwicklhire^  are  well  known  and 
much  admired.  The  whole  has  been  condu6led  witli  great 
judgment.  About  a  fquare  acre  has  been  employed  in  raifjng 
oaks  upon  a  plan  nearly  Cmiiar  to  that  now  propofed,  and 
affords  the  heft  and  moft  convincing  proof  of  the  fupcrior  utility 
and  efJicacy  of  fach  management.  Had  the  noble  Earl  been 
now  living,  I  fhould  have  been  enabled  to  have  laid  before 
the  Society  fome  more  detailed  particulars ;  That,  however, 
is  now  impoflible ;  this  paper,  therefore,  in  its  prefent  fiale, 
may  perhaps  be  thought  not  altogether  unworthy  of  notice,  as 
tending  to  forward  the  liberal  deligns  of  the  Society,  and  con- 
tributing to  the  advantage  of  the  public,  the  autlior  conceiving 
that  the  befl  method  of  raiOng  oaks  is  afcertained  and  flated 
in  it. 

Should  the  Society  be  in  any  degree  inclined  to  join  in  this 
fcntiment,  it  may  perhaps  induce  them  to  make  fome  allcratiuti 
b  the  terms  of  their  propofal ;  as,  according  to  the  ftalements 

madt^ 


MtMoia  ov  cotovasD  sBAoowa* 

In  Ihis  paper»  and  indeed  from  vrhat  lua)'  be  feen  in  Inftruaionj  fo 
pari  of  ihc  kingdom,  in  the  chara6ler  and  appearance  "'^'v^ing  ^ft| 
of  oaLs  groiving  witlioul  cultivation,  il  Teems  afcertained,  that 
*'  •ooms  fct  with  the  Ipade  or  dibble,  without  digging  or 
•*  lilla^,'*  can  never  be  depended  on  to  form  good  timtier ; 
iftd  crcii  in  ihc  tnoft  fa%»ourable  circumflances  of  this  cafe,  th© 
will  be  eitceedingly  flow  and  precarious.  The  fame 
be  fatd  of  *'  young  plants,  previoufly  raifed  in  nurferies, 
••  «jMi  Iran fplan ted ;"  lor  if  the  tap-root  be  cut,  broken,  or 
m  mny  degree  injured,  which  in  tranfptanling  it  is  almofl  im- 
polEbfc  to  avoid,  that  plant  will  feldoni  become  a  vigorous 
lod  flourtfhing  free.  To  form  a  courfe  of  experiments  on  fuch 
I  piaulas  Uie  oak,  is  not  a  very  eafy  matter.  To  fulfil  expli- 
citly the  conditions  of  the  Society  would  require  a  great  length 
of  Umc^  and  would  be  attended  widi  coniiderable  expenfe, 
frcfn  which  future  candidates  may  in  a  great  meafure  be  exo- 
ocntcd.  The  railing  even  one  acre  in  the  manner  here  afcer- 
timed  might  be  produdive  of  great  pecuniary  advantage,  if 
(be  jiaAs  and  experience  detailed  in  this  paper  are  permitted 
(o  prove  the  inutiHty  of  the  other  two  methods,  and  confe- 
qically  to  remove  the  neceflity  of  employing  fo  much  ground 
opoQ  them,  at  an  cxpenfe  they  will  never  repay* 
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A  Firjl  Memoir  on  coloured  Shadow9, 
SjCiU  J.  H.  Hassenfratz. 

CConcludcd  from  VoL  VL  pnge  285  J 

PART    THE    SECOND. 

X  HOUGH  the  (hadow  produced  by  ilic  concurrence  of  the  Shadows  pro- 
folar  light  with  that  of  the  atmofphere,  ufually  prefents  only  that  ^^^J^  ^^^^^ 
fefies   of  colours  contained   in  the   portion  of  the  fpetlruro,  arc  mort  tartom 
between  green  and  violet,  it   is  not  the 


fame  with  the  co-  '^  *"='^  ^'"** 


bured  Jhadows  obferved  m  the  interior   of  rooms,  when  le-  fore  acfcribed. 
reraJ  lights  dircH  or  refleQcd  concur   with   that  of  the  at- 
noiphere    to    enlighten  the  plane  on  which  the  iliadow  U 

obferved 


n^  MSMOm    ON    COLOURBD    SHADOW*. 

kobfer^'ed ;  thefc  are  capable   of  Jliewing  al!  the  colours  o(^   m 
the  prifm  ;  in  fa6t,  we  fee  re  J,  orange,  yellow,  green,  blue,      ' 
indigo  and  violet,  more  or  lefts  blackened. 
Number  <if  The  numkr  of  tliefe  Iliacloivs  i«  almofi  always  two  or  three, 

&adow«.  fometiraes  four  or  five;  it  has  even  happened  that  we  have 

diftinguilhed  fix. 

When  thefe  IhaJows  arc  two  in  number,  the  colours  ihcy 
prelent  are  always  thofe  called  comphmmtary  colr>urs. 
Corabinat'lon  of       The    iuhnile  variely  of  colours  obferved  in  the  folar  fpec- 
mc  the  Iblar  '    ^^^^  *"3y  be  imperfedly  iiattatcd  by  combining  ditfcrent  pro- 
fpc£trum«  portions  of  the  natural  culours,  red,  yellow  and  blue;  and, 

according  to  the  obfervalions  cf  Newton,  an  arti:icTal  while 
may  be  formed.  In    mixinf^  ihefe  three  colours.     Thofe  co- 
Complementary  lours  are  ilenominated   co'ftplatientftrjf  which  inuft   be  made 
*°  ""•  with  one  or  two  of  the  three  colours  cited,  to  produce  an  ar- 

tificial white  with  a  given  colour. 

To  obtain  an  artificial  white  with  a  red,  the  yellow  and 
blue  mufl  be  mi\ed  wtlh  it.  The  ycltow  and  blue  make  a 
green,  green  ts  therefore  Ihe  complementary  colour  of  red, 
and  vice  vtrJU, 

The  Cf jmplcmentary  colour  of  the  orange  formed  by  yellow 
and  red  is  itie  IjIuc. 

The  complementary  colour  of  yellow  ts  violet. 
The  term  does  As  the  complementary  colours  meet  together  in  a  great 
NewtoiliaB*^*  number  of  cafes,  we  have  thought  it  necellary  in  the  outfct 
theory  ot  the  to  give  ihcm  that  denomtnaliun,  which  makes  no  change  m 
tolar light.  ^|je  refults,  by  which  Newton  proves  that  the  folar  ray  is 
compofed  of  an  infinity  of  homngeneous  coloured  rays,        « 

If  tiie  fpe£trum  is  divided  into  two  parts  at  the  point  where 
the  green  comnienccs,  all  the  liomnj^eneous  ra>s  of  the  lower 
part,  that  is  to  fay,  from  the  beginning  of  the  rtd  to  the  be- 
ginning of  die  green,  are  complementary  lo  Ihofe  of  the  upper 
part,  that  is  to  fay,  from  the  green  lo  the  violet;  and  that  in  ■ 
the  natural  order  of  their  appearance,  | 

The  denomination  of  complementary  colours  has  no  other 
objed  but  to  point  out  two  colours  which  are  found  together 
very  frequently  j  and  to  avoid,  by  this  fimple  medium,  the 
circumlocution  which  their  diflinfi ion  would  lead  to. 
Cdtuptementary  Whenever  two  coloured  Ibadowi  are  feen,  they  are  nearly 
ooloor*  of  two  ai^j^ys  complementary  lo  eath  other;  that  is  lo  fay^  if  the 
fliadc  of  one  is  red,  orange,  or  yellow,  tliat  of  the  other  is 
green,  blue,  or  violet. 
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When  the  number  of  the  (liadows  is  ihree,  one  of  theno  Is  of  three  j 
atmoA  iiJways  comptementary  (o  ibe  other  two*  ■ 

When  there  are  four  (liadows,  two  of  them  are  fotnetimes  of  four.        U 
compAementary  to  the  other  two ;  at  other  times,  one  of  the  ^t 

fludows  ii  complementary  (o  the  remaining  three.  ^ 

When  tiiere  are  only  two  coloured  (liadows,  one  of  them  is  One  nf  the  llia- 
alway*  of  the  colour  of  one  of  ihe  bodies  which  reflaas  the  J^'*^*  ^^i^^.'^^^ 
ligi)L     If  the  apartment,  in  which  the  (liadows  are  fcen^  h  the  refleftcd 
commanded  by  a  covering  of  dates  which  refieds  a  bluilh  light  ^'8^'» 
00  the  plane  where  the  thadows  fall,  the  two  colours  are  blue  h 

«nd  <tfaoge ;  if  the  covering  is  of  tiles,  the  colours  are  nearly  ^| 

the^jne.     If  a  meadow  or  trees  refteft  light  into  the  apart- 
ment, the  (hadowfi  are  green  and  red.     If  the  apartment  has  whkh  may  be 
coloured  liangings  which  reflea  the  atmofpheric  ligl»t  or  that  l^^^^fi^^l^^' 
•if  the  fun,  the  (hadows  will  participate  of  the  colours  of  the 
Jighu  fcfle^ed  externally  and  jnternallv. 

When  the  light  i*  rcfledcd  through  glazed  windows  upon  or  by  paffin^ 
(he  plane  where  the  Ihadow  i.^  feen,  a*  the  glafs  is  rarely  eo- *'*^°"S*»  e"^!** 
loarleG,  and  generally  tinged  wilh  green  or  violet,  according 
It  iroTi  or  niangancfe  predominalcs  in   its  com  politick,  the  ^1 

fli^low  participates  in  the  colour  communicated  to  the  light  in  fl 

ks  pftiTage  through  the  glafs.  .  ^ 

If  the  furface  on  which  the  different  lights  are  received  be  ot  by  the  coTdff^ 

ilfelf  (xloured,  the  colours  of  the  Ihadow  will  be  atTefted  by  it,  of  the  iWtacc  oo 
_    -  ,  ,  ,,,  ,  It  which  the  iha- 

$06  the  problem  wul  become  more  compIicatecL  dow  is  received. 

From  the  obfervations  we  have  coilecled,  it  follows  na-  Jufcrtucci. 
ly,  that  the  coloared  thadows  of  tlie  interior  of  an  apart* 
arc  capable  of  yielding  all  the  colours  of  the  fpedlrum  ; 
'fc  colours  are  governed  by  thofe  of  Ihe  bodies  which 
fdted  the  light  and  illuminate  the  furface  on  which  the  co- 
\ont4  fl>adow«  arc  obferved.  Thus  far  ihefe  obfervations  Other  compHe- 
oicr  notbfnjr  which  could  not  have  been  forefeen  by  every  "^^"^"^y  '^*- 

'^  .  dt«ws  not  pro- 

^foti  who  had  refle^led  a  little  on  fliadowi;  but  that  which  duccd  by  dirc^ 
B  remarkable  is,  that  thcfc  thadows  are  almoft  always  accom-"^^^^**"* 
}>taied  by  other  (hadows  whofe  colours  are  complementary  to 
Ibe  reflected  colours,  although  no  body  is  difcovered  which  is 
<apable  of  reflecting  thefe  forts  ofcolour^. 

Here  then  is  a  new  Ihadow  which  ffcms  confiantly  to  ac- 
company  the  tirit,    whofe  colour  has  a  peculiar  affinity  Tor 
of  the  light  which  produces  the  primitive  Ihadow,  and 
it  on  catafes  which  we  purpofc  to  wamtne  in  a  fubfe- 
toenioirt 
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Part  the  Third. 


Shadows  fnaa 


IF  in  a  clear  moon-light  night,  at  a  time  when  the  lamps 

different cologrs.  ^^^  alight  in  Paris,  an  opaque  black  body  be  brought  near  a 
white  paperi  enlighiei|f;d  both  by  the  moon  and  a  lampi  two 
diftind  coloured  ft>adows  will  be  perceived,  one  reddilh,  llie 
other  bluilh. 

If  a  taper«  a  candte,  a  lamp,  or  any  other  lights  be  brought 
near  a  white  pafteboard  enlightened  by  the  moon,  an  opaque 
body  placed  at  afmdl  diftancefrora  the  palleboard,  forms  two 
coloured  (liadows ;  that  occafioned  by  intercepting  the  light  of 
the  moon  Is  redditli,  and  that  produced  by  the  other  light  Is 
blue. 

Thefe  two  (liadows  may  be  obtained  by  enlightening  a  fur- 
face  with  the  atmofpheric  light  and  that  of  a  lamp;  but  this 
requires  that  the  light  of  the  atmofphere  muft  enter  the  room 
where  the  experiment  is  made,  through  a  finall  opening,  in 
order  that  the  fhadow  may  be  well  delined  when  this  light  U 
£ngle. 

Theeffeawai       By  admitting  the  light  of  tlie  atmofphcre  into  a  darkened 

not  Tined  by  foom  throuch  an  opening  of  a  decimetre  (four  inches]  in  diameter, 
the  nature  of  one        ,  .,,       .       .  ,  .  n  l         t  l       i  •    i-    t  ,    *  <• 

eombuftibic  ^Tid  ilmmuiatmg  a  white  palteboard  by  this  light  and  that  of  a 
body  Duaeufe  lamp,  we  have  found  that  when  the  padtboard  was  one  or  two 
*  "  metres  (yards)  from  the  opening,  two  coloured  Shadows  were 

produced ;  that  of  the  almofphere  is  conftantly  red,  and  that 
of  the  artificial  lighu  blue.  We  have  employed  the  lights 
from  coals,  wood,  tapers,  candles^  alcohol,  and  even  hidro- 
gen  gas. 

The  grcalcft  part  of  the  fliadows  obtained  from  twodifTercnl 
lights  are  of  two  tint<i,  the  one  reddini,  the  other  bluilh. 

The  variations  in  the  colour  of  fliadows  are  independent  of 
the  imenlUy  of  the  lights  which  illuminate  the  furface.  We 
were  careful  in  all  I  he  experiments  we  are  going  to  relate,  to 
place  the  light  at  fuch  diflances  that  they  Ibtiuld  enlighten 
equally  that  part  of  Uie  while  palleboard  on  which  the  Aiadowi 
were  projeflcd ;  and  to  this  end  we  followed  the  method  made 
ufe  of  by  Bouguer,  and  which  conlillx  in  receiving  through 
two  lioles,  on  a  piece  of  oiled  paper,  the  rays  from  two  dil- 
fcrcnt  lights,  and  removing  the  flrongeft,  or  bringing  forward 
tlie  weakeft,  until  the  two  lights  were  of  equal  intenfity  ; 
always  being  careful  to  place  the  eye  at  an  equal  diftance  from 
the  two  enlightened  points. 

The 
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Tlie  experiments  were  made  in  a  dark  room,  every  pari  Precautions  in 

•f  «rhich  was  painted  black,  for  the  purpofe  of  deftroying  ^^e  "'^^|^^'™^8^*J*«  «' 

cnbur  produced  by  reflected  light. 

Wc  at  firft  illuminated  the  pafteboard  by  the  light  obtained  ShaJowi  from 

Ihe  combuftion  of  fidi-oil  in  a  common  lainp,  and  by  the  [;^J*.'°e«« «« *«^ 

of  hidrogen  gas,  produced  by  the  dilToiulion  of  zinc  in 

pboric  acid  weakened  with  water.     The  fliadow  produced 

iniercepting  the  light  of  the  hidrogen  gas,  was  reddifh ; 

ttai  arifing  from  intercepLing  the  light  of  the  laaip,  wait  bluiOi. 

At  the  beginning  we  only  ufed  a  feeble  ligbt  from  the  liidro- 

gen  gas.     Being  fearful  that  the  colour  of  the  ftiadow*  might 

be  occafioned  by  the  weak  light,  we  filled  a  bladder  witli  ihe 

|a»,  and  by   comprefling  the  bladder   flfongly,    produced  a 

pQivcrfut  bright  light :   the  plane  illuminated  by  this  light  and 

that  of  ibe  lamp,  afforded  a  ftmilar  rcfult ;  the  niadow  from 

tbehidrogeu  gas  was  rcddith,  that  from  the  lamp  bluifh. 

On  enlightening  the  pafteboard  by  the  light  of  a  lamp  and  from  i  lamp 

tisat  of  akuhol.   the  interception  of  the  light  of  alcohol  pro- '^*^°**°' ' 

ced  a  rcddifli  Ihadow^  and  that  of  the  lamp  a  blitidi  fhadow. 

By  ilhifDirating  it  with  the  light  of  the  lamp  and  that  of  a  from  a  lam|i 

Ihe  Oiadow  from  the  candle  was  black,  with  a  light- *  ^*"*'^« 

rcddtlh  lioge  ;  (hat  of  the  lamp  was  black,  with  a  light-bluiOi 

tinge. 

The  pafleboard  being  illuminated  with  the  light  of  a  lamp  from  a  Lamp  and 

mi  Ibai  erf  a  taper,  the  thadow  from  the  taper  was  black  flightly  *  ^^^ ' 

rM&tcd,  and  that  of  the  lamp,  black  a  little  blaiQi. 

The  p&ilcboard  itiuminatedi  at  the  fume  time,  by  the  light  from  a  lamp  and 

•f  a  lamp  and  that  from  tlic  combuftion  of  wood,  the  Ihadow*'     ' 

lirown  by  the  light  of  the  wood  was  a  violaceous  blue ;  that 

of  liie  lamp  a  reddiXh  yellow. 

The  experiment  was  tried  with  wood  burning  with  difficulty,  in  diflxrent 

and  producing  little  ffame;  with  very  dry  wood  producing'**'^'' 

ttocb  6ame ;  with  chips  of  wood  producing  a  white  ffame, 

irflich   reddened  that  of  the  lamp.     When  the  fiuface  was 

inBghlefied  with  lights  of  equal  intenlity,  the  coloured  fliadows 

<iffitfed   Httle  variation  ;  that  proceeding  from  the  light  of  the 

\M  violaceous  blue,  that  of  the  lamp  reddifti  yellow. 

The  Jifii  experiment  was  repeated  in  glaf&-houfes  where  The  MpcrlmenT 

i«  burnt.     However  bright  the  flame  might  be  which  "P**^*^  ^f  » 
*    .  II  1  '         n  *       «     T  gUfg-houfc 

^irmi  emitted  through  Ihe  working  tiucs,  the  (hadow  produced  inhere  wood  h 

by  it  on  a  furface  alio  illuminated  by  Ihe  light  of  a  lamp,  was  a  ^*^"^H 

iteUccous  blue^  while  that  frum  tj}c  lamp  was  rcddiJh  yellow. 

On 
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In  t  glaft.houfe 
where  culm  ii 


with  a  Ump  and 
charcoal » 


ioin  iroa forge;  On  iliarninatin^  the  padeboard  by  Lhe  light  of  a  lamp  an< 
thai  from  ihe  combuftiort  of  culm  in  an  iron  forge,  Ibe  lliadoi 
ariling  >>om  the  light  of  the  culm  was  bluith,  and  thai  ffom  lh< 
lamp  rcddith. 

On  iliuminaling  the  pafteboard  bv  tbe  light  of  a  larap  and 
that  from  the  culm  burot  in  the  furnaces  of  aglafs-houfc,  wher^l 
the  brilliant  fiame  of  (he  working  flues  reddened  tliatof  a  lamp, 
tlie  rcfalt  was  fimilar  to  the  preceding:  the  U»(ht  from  ihe 
culm  produced  a  blue  fliadow,  and  that  of  the  lamp  a  reddilh 
Hiadow, 

When  the  palleboard  i;*  illtirainated  by  the  light  of  a  lamp 
«.  ^^j  jj^^j^  |.^^^  thecombuftion  of  L'harcoa),  the  fliadow  ol  tho 

^^  charcoal  is  blue,  and  that  of  the  lamp  red. 

^H  The  paQeboard  illuminated  by  the  light  of  a  lamp  and  that 

^^^^H  of  charcoal  urged  by  the  large  bellows  in  a  chemical  furnace^ 

^^^^H  fo  ai  to  produce  a  whililh  light  as  well  as  that  violaccoiis  light 

^^^^^^H  fomelimet  obfefved  in  the  furnace.^  of  a  forge  and  in  (all  fur- 

^^^^^^F  naces,  conllantly  afforded  the  fame  refult     In  thcle  two  cafes 

^m  the  {hadow  from  the  light  of  the  charcoal  was  btuiHi,  and  that 

^     Prnbabnity  that  from  thc  bmp  rcddifli.     The  idenlily  of  the  colours  of  tbe 

1^^^^^^^^      (l>adow«:  obtained  in  ihefe  three  cKperimeuls  with  charcoal, 
produced  by  diei^^f^^'i^^^'^^n^^^J^  ^^^  colour  of  the  flame  wa^ditVorcnt  in  each 
nature  of  the      cxperimCnl,  leads  to  an  opinion  that  (he  refult  depends  on  the 
nature  o!  the  combunmle.     NeverlhelKji,  loobtam  more  pro- 
babJhlv,  we  made  furlber  obfervatlons.     We  filled  a  chemical 
furnace  with  charcnaU  and   having  covered  it  with  itt  dome 
for  the  purpofe  of  comparing  the  fljadow  of  the  direfi  light  of 
the  violaceous  flame  ariling  from  the  conibufiion  of  the  char- 
coal, with  that  of  the  light  of  a  lamp,  we  took  notice  of  the 
fhadows  of  thefe  two  lights  at  the  moment  when  the   flame 
Smgvtar  change  appeared  at  the  fummit  of  the  furnace.     For  a  confiderable 
of  colour  m  the  ^j^^  ^^  obferved  that  the  colours  of  thc  (badows  were  very 

(uncertain ;   fometimes  the  (liadow  of  ibe  larap  was  blue,  and 
that  of  the  flame  red ;  at  other  limes  Ihe  fliadow  of  the  fiame 
L  was  blue,  and  that  of  thc  lamp  red.     This  allernate  change  in 

B  the  colours  of  the  fliadows  from  blue  to  redt  continued  until 

B  the  charcoal,  which  was  in  itie  upper  part  of  the  dome^  was 

B  completely  inflamed  ;  then  the  colours  of  the  two  O^adows  be* 

^  came  fixed,  that  irom  the  flame  of  iht?  charcoal  became  bluifti, 

and  that  from  the  light  of  the  lamp  redd i lb. 
Tii.n#rii>Vftn  nf  As,  froTO  ihs  obfervations  of  feveral  perfoni  to  whom  thefo 

refults  were  communkatedj  "we  were  induced  to  believe  thai 
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Wf  gtcMi  tntenfity  of  the  light  of  charcoal  obtained  by  its  com-  chtrcoal  in  o*i- 

BUoci  m  osugcn  gas,  might  change  or  make  fome  variation  ^""B-*** 

■  the  colour  of  the  Aiadows,  wc  ignited  ihe  extremity  of  a 

Becc  of  charcoal,  and  urged  its  combuflion  by  a  jc4  of  oxigen 

Kn;  ihe  gis  was  contained  in  a  bladder,  which  was  preffcd 

m  ihc  arm  ;  the  li^ht  obtained  was  extremely  brilliant,     A  with  a  fimlUt 

Bbiie  parchroent,  illuminated  at  tlie  fame  time  by  this  light  "'^'**^'  ■ 

bd  that  of  a  lamp,  prefented  two  coloured  (hadows ;  that  M 

|km  the  h'ght  of  the  charcoal  was  blue,  and  that  from  the  ^ 

bnip  red. 

From  the  experiments  we  have  detailed  it  refults,  thai  Ihe  Sununary  of  the 

iow  of  the  light  of  htdrogen  and  of  alcohol  is  reddifh,  when  "P'^"***"    » 

of  ihe  lamp  h  blue  ;  that  tjic  fliadow  of  (he  light  of  wood,  ^ 

calfDf  of  charcoal,  is  bfuifh,  and  that  from  the  Irght  of  the  S 

ip  is  reddiih ;    and  as  hldrogeo  and  alcohol  contain  lefs  H 

rbon  than  oil— and  dry  wood,  culm,  and  charcoal  contain 

ft  bidrogen  than  oil;  it  would  feoiB  that  the  blue  and  red  whence  it  Is  in- 

>lours  of  the  fliadows  of  the  twoarlihciat  lights,  bear  a  relation  *^7'''  'J*' ^*^* 

**  colour  ot  the 

:b  Other  correfponding  with  the  proporhons  of  thefe  two  AwJow*  dcp^ndj 
ibu/iibles  ;  that  the  light  produced  by  a  fubllance  in  which  ""  ^^=  pr^domi- 
Irogen  predominates,  gives  a  redditli  fliadow,  and  thai  pro- gen  ©,  caibon- 
tced  by  a  fubHance  in  which  carbon  prt^dominatesj  affords  a 
lifli  fliadow.  J 

Although  our  experiments  appear  to  lead  to  that  conclu/ion,  ■ 

we  look  great  care  io  be  certain  that  the  red  and  blue  U 

lows  produced  by  tlje  two  light*  were  independent  of  the  fl 

ipidtly  of  the  combuHion  and  intenlity  of  the  lights ;  never-  ^M 

fleff .  we  dare  not  hazard  the  prefenting  this  refult  as  forming  ^4 

t  gcQcxdi  law ;  we  prefer  wailing  until  time  and  new  exper*-  V 

.   acniiihall  con/irm  or  deflroy  ihcm.  fl 

f  Recapitulation.  fl 

FRONt  the  obfervations  and  experiments  related  in  this  H 

M3iiotr«  it  follows,  H 

Ij?.  That  tl>e  Otadow^  formed  by  the  dtreft  light  of  the  fl 

fim  ftod  tlial  of  the  atjnofphere,  vary  from  meadow-gieen  to  a  ■ 

nofol-black*   in  a  gradation  through  the  blue,  indigo»  and  B 

vidct}  and  that  this  variation  depends  on  the  intenGly  of  the  B 

li|bt  (of  tlie  fun)  compared  to  that  of  the  atmofphere.  ■ 

2d.  That  the  thadows  formed  in  apartments  by  the  light  of  M 

like  atmofphere  and  refie^led  lights,  may  prefent  all  the  prif-  ■ 

mfttic  H 


:iQ 


The  (uhjcSt  10 
be  rcfumed'. 


AUBSTITVTt    FOB.    QVH'AWkABlC. 

mitic  colours,  more  or  leU  changed  by  black ;  and  that  the 
tints  of  the  (hadows  obferved  arc  always  complementary  k 
each  other. 

^(L  That  tJie  fhailows  produced  on  a  patleboard  i]]ytuiiiate< 
by  artificial  lights  ^^^  reddiJlt  and  bluidi;,  more  or  lets  deep 
and  that  very  probably  tlic  bluilh  and  reddiHi  tints  of  Lh< 
fhadows  depend  on  the  proportions  uf  hidrogen  and  carboi 
in  the  combuflible  bodies. 

We  purpofe,  if  the  Inftitule  judges  this  fubje^  worthy  ol 
their  altention,  to  niak«  known,  in  other  memoirs,  the  cxpe> 
rimenU  we  have  made  to  determine  the  different  caufes  which 
contribute  to  form  coloured  (hadows  in  every  particular  cir- 
cumflance. 


V. 


Account  of  tlie  Preparation  of  the  liyacinihm  non  fcriptus,  m 
common  Blue-Betlf  as  a  SubfUtutc  for  Gum-Arabic.  In  < 
Letter  from  Afr.  Thomas  IViitisof  Lime-Sireci,  London,  corn- 
municated  to  Charks  Taylor  Ef*i%  Secretary  to  the  Society  oj 
Arts*, 

SIB, 

b^lT'^De'lux  ^  HAVE  obferved  in  the  Appendix  of  ihe  laft  Monthly 
refpeding  gum  Review,  in  their  Report  of  Ihe  Chemical  Annals,  No.  115, 
from  the  hya-  i^^i  mention  is  made  of  a  letter  from  Mr.  Deyeux,  to  the 
fcriptua.  authors  of  the  Annales  de  Chimie;  in  which  an  account  ia 

given  that  a  gummy  fubflance  had  been  difcovered,  by  Monf# 
Deyeux,  to  be  contained  in  the  bulb  of  the  plant  called  hya- 
cinthufi  non  fcriptus ;  and  that  the  reviewers  only  lay,  "  This 
"  article  does  not  at  prefent  require  any  further  notice  than 
annunciation/'  As  1  know,  Sir,  your  benevolent  difpofitton 
in  promoting  and  encouraging  the  arts,  the  fciences,  and 
roanufaflures  of  this  kingdom,  I  beg  leave  to  offer  the  follow- 
ing obfervatlons  on  the  above-mentioned  article^  which  I  think 
a  fubjed  proper  to  lay  belorc  your  moft  excellent  Society, 
and  which  I  have  no  doubt  may  become  of  nationat  utility. 

*  Extraaed  from  the  Society's  Memoir*  from  page  202t    The 
Clver  medal  was  adjudged  to  Ihit  Commiuiicaticn, 
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the  yeai,  1794,  whilft  colfeaing  ptants  In  a  wood  for  Dlfcaveryof  thi« 
rpecimem,  lobfcrved  that  the  root  of  the  hyaclnlhus  ^J'^^oJ'^  J/^. 
000  fcriptus,  the  plant  conimonly  called  blue-bells^  or  hare* 
bdU»  was  extremely  inucnaginous ;  and  on  tabling  it»  I  dif- 
corered  only  a  very  flight  pungency.  I  cuUe^ed  a  pound  of 
thebviUks«  and,  after  flicing  and  drying  them  before  a  frre, 
Ibey  yielded  about  four  ounces  of  powder.  I  thought  that 
by  keeping  the  powder  fome  time,  the  little  acridncfs  might 

tgouff,  &s  it  does  in  the  arum-root  powder,     1  tabled  it  about 
il  iDOfilht  after,  and  found  it  pcrfe6lly  infipid.     I  concluded 
I  mrght  be  rendered  ufeful  for  food  or  nourilhnient,  but  at 
llal  time  purfaed  the  matter  no  further* 
la  tbe  rpringof  1800,  gum-arabic  having  been  a  long  time  Propofa!  miSog 
Wydcar,  and  likely  to  continue  fo,  I  thought  this  mucilagi*  of  gum-arabi'c. 
mil  Toc*  might  anfwer  fome  of  iti  purpofes,  for  external  ufe. 
I  li)erefbre  procured  feven  pounds  and  a  half  of  the  buik% 
»hich,  whcm  diced  and  dried,  produced  two  pounds  of  pow- 
^,     Betog  foon   afterwards  in  company  with  Mr.  Charles 
Taylor,  Secretary  to  the   Society  of  Arts,  &c.    I  mentioned 
'    lo  hijn  tijat  I  had  difcovered  a  root  which  grew  in  great  plenty 
i   ID  Ibis  kingdom,  yielded  a  very  flrong  mucilage,  and  which 
■  liimgined  would  anfwer  thepurpofcof  gum-arabic,  in  fome 
T    «f  tbe  maniifaflorics.     He  faid,  if  I  pleafed,  he  would  fend 
I    fioise  of  it  down  to  Mancbcfler,  to  be  tried  by  the  calico- 
priateri. 
TTirec  or  four  ounces  of  the  powder  were  given  him,  and  Trial  at  Man- 

cheflerfucccftf^ 


feat  down  there :  he  was   informed,  upon  trial,  that  it  an- 


ful. 


A  (Wrred  the  purpofes  of  fixing  the  calico-pnnters  culour<:, 
^LtqttDy  mf  well  as  gum-arabic  ;  and  in  the  fame  proportion » 
^■ifai  oonoc  and  a  half  of  the  powder,  to  four  ounces  of  iho 
I  ttofdanL  Mr.  Taylor  received  the  famples  of  the  printed 
I    fiOllMEu  OD  which  it  had  been  ufed^ 

Or  the  I5t}i  of  January,  ISOr,  I  furnilhed  Mr,  Taylor 
wift  eigbt  ounces  more  of  the  powder ;  but  have  not  lu^ce 
bevd  the  rcfult. 

M  thU  root  can  be  eaHIy  procured,  and  ufed  at  a  lefs  price  The  rooci* 
lijaa  gum-arabic  has  been  fold  fur  feveral  years  pall,  I  think  *^"P" 
Htaay  be  rendered  of  great  utility  ;  and  the  Society  of  Arts, 
^  by  patronizing  it,  may  be  the  means  of  making  it  a  public 

Care 
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Inftnidioos 
for  coliiedinK 
the  rooti  and 

{cCiiTir.g.  their 
growth* 


Care  (hould  be  taken,  and  advice  gtven,  timt  «he  woodt 
ftiouM  not  be  left  deHilute  of  the  roots  ;  atid  it  would  be  ad- 
vifciible  to  oifer  premiums  for  the  cultivaling  the  roots  and 
offsets,  as  ihey  are  very  incieafing.  By  fucli  means  a  con* 
i^ant  ftippty  may  be  had»  if  the  roots  aiifwer  the  intended 
purpofes. 

I  do  not  prefuiDe  to  offer  any  thing  refpc6ling  the  mode  in 
which  ihe  Society  may  tbmk  proper  to  divufgc  the  difcovery, 
and  promote  the  ufe  of  thefe  roots  j  but  I  imagine,  that  If  the 
roots  arebrutfcd  and  ufed  frcili,  they  would  aufwer  Jhc  purpofe 
better  than  when  dried  and  powdered ;  and  as  it  is  now  a 
proper  time  of  the  year  for  taking  them  up,  and  will  continue 
to  be  fo  for  two  nionlhs^  I  %vi(h  tliat  thedifcovery  may  be  made 
known  as  foon  as  polliblc. 

1  have  fent  you  Ipccimens  both  of  the  dried  roots  and  pow- 
der, thai  they  may  be  fcen  at  the  Sociely's  rooms,  by  Ihc 
caJico-priniers.  What  I  have  done  have  been  fcorched  a 
little  in  drying;  but  the  colour  would  be  much  better,  if  proper 
care  was  taken  in  drying  them* 
I  am,  Sia, 

Your  moll  obedient  Servant, 

Lime-Strcct,  THOMAS  WILLIS* 

March  17,  1802. 

ToJofm  Baker,  Ejlj.  one  of  the  Metn* 
frfM  qf  the  Society  o/Arlt,  4*c. 

From  tiie  trials  made  before  the  commrtfee  with  ihjs  powder, 
with  hot  and  cold  water,  from  famples  of  the  printed  cotton 
produced  which  had  been  printed  therewith  infiead  of  gum 
ienegal,  and  from  experiments  made  in  Manche/ler,  it  ap- 
pears that  the  hyaclnlhu^  non  fcrtplus  may,  in  many  cafes,  bd 
found  A  ufeful  fubllitute  for  gum-arabtc* 


I 


A  MtmQi 
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vinous  ferinentalion  has  hitherto  received  tnore  alteo-  Thevlnoui  fer« 
Uon  than  the  acetous  or  putrid,  not  perhaps  that  it  has  an^  ^t"ndc'd*"  °b?f 
thing  ill  it  more  remarkable,  or  more  worthy  of  our  confldera-  cauicmoft  iiic* 
lion,  but  becaufe  it  is  in  the  natural  order  of  things  to  take  ^"'' 
HMtre  talereft  and  fei  more  value  on  what  is  of  mod  immediate 
utility. 

The  dale  of  the  difcovery  of  the  vinous  fermentation  ap- Known  to  the 
peu-fi  too  well cflabli filed  to  be  called  in  queflion.  All  hiflorians  ™°!*  tri^ncai 
agree  in  (ky'mg,  that  the  moll  ancient  nations  knew  how  to 
prepare  Cpirituous  drinks,   tt  afcends  therefore  to  the  remoteft 
time*  J  andf  if  we  pay  any  credit  to  the  poetfj  we  muft  carry 
it  back  to  the  fabulous  ages.     Indeed  it  would  be  furpriGng,  Ici^benomeai 
if  it  cfcapcd  the  notice  of  the  earlieft  of  men.     An  ebullition  ««'''*'*»«^» 
arifing  fpontaneouOy  in  a  liquid,  a  whole  mafs  rifing  of  itfelf, 
aftwcet  liquor  beconiing  vinous,  the  change  of  a  faccharine 
mailer  into  an  ardent  fptril,  are  all  extraordinary  things,  cat- 
cutated  to  Arike  the  attention,  and  awaken  ihe  deOre  of  tracing 
llteai  to  tlieir  fir  ft  caufcs.    Accordingly  there  is  no  phenomenon  *"''  hare  let  H 
more  early  obferved,  and  none  that  has  been  (he  fubjefl  of  JJ^J^"^ 
more  consideration^  or  has  given  birth  to  more  experiments; 
yet,  from  one  of  thcfe  contrafls  that  rarely  occur  In  the  annals  biibcrto  IJcdt 
of  IcicDce,  though  it  has  been  the  moft  (iad'ied,  there  is  not  ^°*™' 
perbapft  one,  with  which  we  are  lefs  acquainted.     It  has  been  All  chemifti 
I  rock,  on  which  the  endeai'ours  of  chcmifls  in  all  ages  have  ^pigjjii* 
fplit.  Bechcr,  fo  celebrated  for  iiis  fablerranean  phyfics,  Siahl, 

Pthe  Ncfior  of  iJie  ancient  cheminry«  Boerhaave,  whofe  ideas 
Were  fo  great,  Rouelle,  to  whom  fcience  is  indebted  for  part 
of  the  progrcA  it  has  made  during  the  lall  half  century,,  and 
Macqueff  that  matter  in  the  art  of  writing,  all  failed  In  their 
itlempts  to  penetrate  this  mydery  of  nature.     Lavoifier,  who  «tcept  LxwvAlUt 
iv»  capable  of  furmounting  the  greateft  obflacles,  is  the  only  (^*^p^^^l^ 
perfoD,  who,  enlightening  the  whole  fphere  of  dieraiftry  by  It. 
lib  genius,  travelled  tliis  obfcure  path  without  wandering  out 
of  yt  road.     His  inquiries  into  ferraenlalion  will  ever  remain  Hit  imeftigsdoo 

E vegetable  analyfis.    In  this,  a*  in  every  thing  elk  ^Vge'S^' m*!,. 
fii. 
•  Anttalt  de  Chiroie,  June  1803.  p.  59*» 
I,— JAUUAHY,    1804.  D  U 
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be  didj  be  obfcrved  that  (Irl^lners  of  dedu^Ion  and  accoraqf 
of  operation^  which  are  his  cbarafterrftici,  and  which  roay  be 
coniidered  as  I  he  fource  of  Ihe  fplendiJ  difcoveries,  that  will 
for  ever  illuHrate  his  name.  Slill,  noiwithflanding  the  ex- 
cellence of  what  he  did,  he  was  far  from  leaving  nothing  more 
lo  be  done.  Though  he  ilied  great  light  on  this  part  of  fcicnce, 
the  obfcurity  with  which  k  was  enveloped  was  fo  great,  that 
it  is  ibll  Teen  only  through  a  mid.  This  is  a  truth  that  did  tiat 
cfcape  himfetf ;  he  was  well  aware  that  he  had  only  laid  open 
liie  path  to  the  goal,  which  no  doubt  he  would  have  reached, 
no  doubt  he  would  have  completed  the  career  he  had  begun 
v^'ilh  fuch  fucccfs,  had  not  death,  jealous  of  his  fortune  and 
glory,  robbed  fciencc  of  hi*!  labours, 
sntatjon  All  we  know  of  fermentation  in  fa^  is  confined  Id  ibis,  that 
fugar  II convert-  ^^^  faccharine  matter  is  converted  into  alcohol  and  carbonic 

Cd  lOtO  alcohol  r  -  !•  r    1    A  in  1*1 

aad  cArbanic  acid  by  means  of  an  intermediate  fubftance.  But  what  is  the 
acid,b>  meiniof  ^g^tyj-e  of  thi^  fubftance  ?  and  how  docs  it  a£t  on  the  fugar? 
fubft»nce.  But  Thefe  two  grand  queflions  form  the  fubje<5l  of  Ihe  ptefent 
wh«ti»thit?  memoir;  queflions  that  have  been  often  attempted,  without 
\a  ?  '"^  ****  '^  ^^'^^  having  been  folved.  Some  have  thought,  that  the  ferment- 
limglneJ  to  be  ing  principle  refided  in  the  extnadlive  matter.  Others  would  have 
ejTtraaive  mat-  jj  ^^  ^^  j^  ^^^  mucilage,  becaufe  this  more  frequently  accoro- 
mudUge,  panies  the  extractive  matter.     Some^  again  deceived  by  the 

^^"* .  *  »        prefence  of  tartar  in  wine,  have  imagined  they  found  in  Uiis 

wbiCh  h*  )«  not  \  ^  *  r     -     ^        j      r  ,-     ■  ,  ri 

found  in  all  fer-  the  true  ferment  j  but  if,  inftead  of  connnn^g  theoifelves  lo  the 

mentmg  tiquori,  fermentation  of  the  muft  of  grapes,  they  had  turned  theil"  at* 

tenlion  to  that  of  other  juices,  m  which  anatyfi*  cannot  difcover 

the  exigence  of  this  fait,  they  certainly  would  not  have  fallen 

info  this  error.  Others,  laftly,  inconfidcratcly  adopting  all  theft 

•r  ■  Mixture  of    opinions,  have  alTcrted,  that  a  mixture  of  thefe  different  matters 

'*'  prefide  as  it  were  over  fermentation,  cffedtng   the  decora- 

pofition  of  the  fugar,  and  its  converfion  into  alcohol  *.  J 

Of  thefe  hypothefis  fome  are  cvrdenlfy  falfe ;  others   are  ^ 
feducing,  and  acquire  from  fpecious  rcafoning  fome  degree  of 
probability.     But  before  we  admit  them,  we  muft  confult  ex 


♦  Mr.  Thcnard  here  gives  a  long  note,  to  prove  he  had  not  fccn 
the  prize  elTay*  written  in  1787  and  1788  by  Fabroni,  from  whom 
tome  perfons  at  Paris  accufcd  him  of  having  borrowed,  and  to  ihow> 
th»t  Fabroni  and  he  differ  effentially  in  this  theory  i  but  it  is  here 
omitted  as  Irrelevant.    T. 

pel  ience ; 
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we  ought,  leaving  them  all  oat  of  the  qaeHioiif 

dedoce  from  obfervation  the  theory,  whkU  we  are  loo  apt  to 

form  beforehand.     If  the  genius  of  Stahl,  iiiftead  of  giving  Stahl  mlflcdfcry 

birth  lo   phlogidon,  a  being  that  never    e\ii\ed  but  in  the  J^'^*fj 

_bniliaol   imagination   of  that  extraordinary  man,  had  inter*  pcdmect 

^kgatcd  nature  by  means  of  experiment  more  than  he  diil, 

^ncrltopf  it  would  not  have  gone  adray  ;  perhaps  Staht  would 

BIttve  difcovcrcd  the  truth,  and  deprived  France  of  the  glory 

of  having  produced  the  author  of  the  modern  ilieory  of  che- 

miftry.     Such  is  the  courfe  I  have  puifued.     Before  1  formed  F-aaobfcrvei 

or  adopted  any  fyftem,  I  obferved  fadt?,  tind  deduced  from   ^ 

them  confequcncei,  %vhich,  it  appeared  to  me,  mufl  guide  tis 

lo  the  view  of  what  patles  in  lic|aor!i  under  fermentation.     But 

in  ■  ttfbjcd  of  fuch  nicety  nothing  i«  more  eafy  than  to  deceive 

oatielves ;  and  it  is  particularly  for  the  purpofe  of  corre£ling 

my  notions,  if  they  be  not  juft,  that  I  fubmit  lo  the  clafs  the 

refttit  of  my  inquiries  ♦. 

My  firft  obfervations  were  made  on  the  juice  of  goofeberries,  He  firft  exoiola- 
which  1  had  ftrong  reafons  to  preier  to  any  other ;  its  fermen-  [„,««  fer- 
lation  proceeding  with  moft  celerity,  fo  that  it  i*  confequcntly  mentiagaoofl 
'beft  calculated  to  throw  light  on  the  caufes  that  produce  it.  ^"'*^   ^» 
All  my  refearches  were  dire^^ed  at  firfl  to  difcover  the  matter,  in  order  to  dif- 
that  ferves  as  a  ferment.     It  would  be  making  a  great  ftep, ^^^^frntnt 
ind  almoft  refolving  the  problem,  or  at  leail  difcovering  a 
of  trulhf  not  yet  known»  to  determine  the  nature  of 


Vttn  tnatter,  and  toafcerlain  whether  j1  be  always  one  and  the  *nd  whether  it 

fame,  or  whether  there  be  feveral  that  pofTefs  Ibis  properly.  |ubft*n^,  or 

This  important  queflion  had  (truck  me  long  ago  ;  I  had  even  Several. 

meditated  upon  iloccalionally,  and  promifed  myfflf  to  attempt 

ilffolution,  when  the  Institute  propofed  it  as  a  fubje^  of  a 

pri«.     Thif  was  an  additional  Hrong  motive  to  my  purfuing 

it,     I  wmt  far  from  being  difpofed  to  admit  feveral  fermenta-  Hefuppofcd  I 

tife  principles  ;  every  thing  led  me  to  believe,  that  there  wa«  ^'*^^*. 

bat  one,  and  that  it  was  none  of  thofe  hitherto  fufpefied,  fince 

ia  la/3  neither  extraftive  matter,  nor  mucilage,  nor  tartar, Sfc, 

adi  upon  fugar.     But  this  required  potilive  demonftration  ;*"*«* ^l"'**  dio«ilk 

wd  though  I  have  yet  no  abfolute  proofs  of  it,  as  it  Is  by  no  "a,'  i^pro- 

iMins  demonQrated,  that  there  arc  fev^cral,  and  one  is  ob-  babk. 

(ervcd  on  alt  occafions,  this  opinion  feems  to  me  at  prefent  to 

defenrc  the  preference. 

*  Thtt  paper  was  read  to  the  Nation^  InHitute. 
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Goofeberry  juice 
contains  a  fliKbt* 
\y  gtucifloui 
matter,  which, 
iepvatrd  by 
filtration, 


I 


I 


df  Ctlioned  a 
mixture  of  fugar 
and  waier  to  fer- 


and  tiecorae  vl- 
oout. 

But  a«  It  fcxrzcly 
tffcSti  this  on 
Gx  ttmc$  its 
weight ;  it  may 
be  prerumed  to 
coQtain  but  a 
iTmaii  portion  of 
the  ferjnentative 
principle. 
ThU  c«old  not 
^obtained 
apart  i 

not  apparently 
altered  by  hav- 
ing produced 
fertnentauon  j 
but  it  ccafed  lo 
yield  aKmonia. 
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Theauthoi- 
tbc'cfiire  L»H  tc- 
courfe  fiftr 
AicAUiloa* 
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Tliroagh  a  linen  clolb  of  clofe  texture  I  prefled  out  the  juice 
of  a  killogramme  of  goofuberries.*  It  was  turbid,  and  held 
in  fufpenfion  a  (lighlly  glutinous  matter,  which  1  feparated 
by  the  filler,  and  wafhed  in  a  large  quantity  of  water^  As 
nothing  is  to  be  neglcdled  in  experimental  fcicnce,  and  lhe_ 
moft  Iriiling  fa6l  frequcnlly  leads  to  important  confeqticnce»,B 
I  fubjeded  this  matler  to  a  regular  examination*  I  iirft  mixed 
it  with  fugar  and  water,  to  fee  whether  it  would  caufe  ihcm 
to  ferment ;  and  I  foun  perceived  many  bubbles  of  an  elaftic 
iluid  to  be  extricated,  wJjich  I  found  to  be  carbonic  acid. 
The  effervefcence  continued  a  week,  and  at  the  end  of  this 
period  the  liquor  was  a  pleafant  drink,  but  lightly  faccharine; 
it  coutaincd  a  great  deal  of  alcohol,  and  might  eafily  have 
been  mitlaken  for  a  wine  not  yet  completely  made,  it  umy 
be  fuppofed  I  redoubled  my  s^eal  and  attention  in  the  exami- 
nation  of  a  fubHance^  that  otFercd  me  what  1  fought «  It  was 
naiural  firft  to  inquire,  whether  the  whole  of  it  were  adapted 
lo  decompofe  fugar ;  but  a  fixtli  pari  of  its  weight  being  fcarcely 
able  lo  eflfcfl  this  dccumpolitiont  I  concluded,  that  il  con- 
tained the  fermentative  principle  only  in  fmall  quanttty.  This 
I  attempted  every  method  in  vara  to  feparale,  and  obtain  apart: 
nothing  therefore  remained  for  me,  but  to  compare  it  before 
and  after  it  had  ferved  to  produce  fermentation,  it  was  not 
apparently  altered  by  this  procefs  j  being  flill  infipid,  infolublc 
both  in  water  and  in  alcohof,  and  atle^lrng  neither  infufion 
of  litmus  nor  fyrup  of  violets :  but  on  dirtillation  it  no  longer 
afforded  any  trace  of  volatile  alkali.  This  refult,  at  which 
1  wa«  not  furprifed,  and  which  a  fecond  experiment  confirmed, 
was  neverlhelefs  a  ray  of  light,  that  confirmed  rae  in  the  cou^rfe 
I  Qiould  puifue.  It  Ihowcd  me,  that  the  germ  of  fermenta- 
tion was  of  an  animal  nature,  it  agreed  with  the  ideas  I  had 
b«7fore  conceived,  and  gave  to  my  fufpicions  an  appearance 
of  reality. 

I  now  examined  the  juice  of  goofcberriej  with  great  carr^ 
to  difcover  this  anjraal  matter,  which  I  confidered  already  as 
Ihc  true  ferment.  As  it  was  infoluble  by  itfelf,  il  mall  be 
combined  with  fome  fubtlance,  that  held  it  in  folution.  All 
the  reagents  I  employed  failing  loanfwer  the  purpofe,  I  had 
recourle  to  fermentation  itfelf,  and  obferved  the  phenomena 
produced  by  it  under  all  circumfJancei.  I  made  my  expert* 
ments  on  nearly  a  litre  of  filtered  and  perfediy  clear  juice, 
*  The 
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The  appamtai  wat  placed  ina  ftove,  vrhcre  the  ihermorocler  filtered  gooft< 
hood  at  20® :  it  was  not  long  before  a  fermentation  wa(i  evident ;  ^  h^i/of^/oiT 
A  Urge  quantity  of  carbonic  acid  vva<  preiently  evolved  ;  much  foon  fermented; 
ffodi  was  formed  1  il^e  liquor  loft  its  tranfparenc)',  and  it  even  J][J'i),^j^™^id^ 
beame  Co  turbid,  that  a  fcdimcnt  was  thrown  down,  which  wai  covertd  wiUi 
Wtt  more  evident  as  the  fermentation  approached  its  end*  Thi*  J™^^* 
fednent  was  of  a  yellowifli  while  colour,  glutinousi  Yojd  iyftnddc^fitti  a 
tafte,  grew  brown  on  drvinjf   in  the  open  air,    and  became  fcdimcht  of  ■ 
i,    .    I  ■.         tt  '  iL  .  .  '      .L     r  vetlowini  whitei 

fiignuy  acid,      Inrown  on  redbot  coals  it  burnt  in  the  lame  'gtutinoui,  in- 

attnoer  at  animaJ  fubltancei :  dillilled  in  a  fmall  retort  it  af-  rip«ii  tn^ 
Mtd  a  confiderable  quantity  of  carbonate  of  ammonia  even  /nTmXly  aSS 
crjfAaUi^ed.     It  made  fugar  ferment  with  extreme  prompli-  Oii  tedhot  eo«U 
mde.     in  Ihort  it  was  a  fubftancc  perfcaiy  analogous  lo  the  ^^[^'^['{^^"1^" 

JtaH  of  beer.  ftjuice,  and  4f- 

I  wa*  eager  lo  try  whether  this  phenomenon  were  general,  ^'^^'^*  c»rboiwt« 
ugiit  to  be  accordmg  to  my  mode  of  realonmg:  and  m  ^^hen  diftiiW. 
Ii^  experience  foon  taught  me,  that  it  was  common  lo  ^W  it  auki  (ugu 

I*   .         c  r  -^L  A       *'  i      i"  tcrracni;  and 

in  a   Kate  of  tcrmentation.     The  muft    of  grapes,  the  j,  «rtediY»»- 

j«)C«  of  cbcrri^f,  pears,  peaches,  aud  apples,  and  the  decoc-  k»fooi  loyeaft. 

lioo  of  barley  and  of  wheal,  afTord  ycat^  in  iheir  fermenta-  ™^f  i^*St* 

lion.     The  grape  juice  yielded  more  than  the  others,  though  lermenciag 

VU  titaa  tbat  of  goofeberrie* :  accordinely  it  did  not  ferment  i""***.  . 

iQ  readily  ai  the  latter.    The  juices  of  cherries  and  peaches  yields  m<>a  neu 

ilepofited  nearly  the  fame  quantity  :  ihofe  of  pears  and  apples  ^^h"  of  ggof*. 

iftarded  very  little,  which  is  the  reufon  why  their  ffrmenlalion  The  juice*  of 

ii (*>  flow.     I  could  have  wtflied  lo  have  had  a  greater  number  P^*f»  ^«*  *PF*" 

of  fruits  at  my  difpofal,  timt  I  might  have  varied  my  experi-  ^hcncc^'thM' 

tDcnts  more:  they  were  fufficieni,  however,  to  prove,  that,  fennenill.>wljr, 

where  akofaol  i«  formed,  a  fediment  of  yeaft  \s  commonly  Jornferwiic« '^ 

i<ornied  bkcwife.     If  they  who  have  any  doubt  on  the  lubjefl  akuhoi  ii  pn»« 

reoiaining  will  maturely  confider  the  two  following  experi- ^"'^*     ^^ 

ftents^  I  believe  they  will  find  ihemfelres  convinced.     1  knew  ud  waier,  and 

that  lioii«y  diluted  with  water  would  gradually  be  converted  <*i*'»«t"^  «^i««* 

a  hquor  containing  Ipirits.  CulSen  informs  us,  that  the  fac- 

inc  uruie  of  a  diabetic  patient  undergoes  in  time  the  fame 

ctiuige**     Accurdtngly  I  fet  both  of  thefe  lo  ferment,  and  iht 

^aiiittenl  ofyeaA  was  formed  in  each. 


I 
I 


•  It  was  Dr.  Dobfon  of  Liverpool,  who  firft  found,  tint  diabetic 
■Hoc  changed  firft  into  a  vinous  lic^uor,  and  afterward  into  an 
•Mlevs,  before  it  beearoc  putrid.    T. 
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So  due  ID  every  It  may  be  laid  down,  liierefore,  as  demonArated,  that  in 
m^atttionaxi'  every  fpirituous  fermenlation  an  animal  matter  is  depofited, 
r  i«  fimilar  in  all  refpc^s  to  that  artfiDg  from  wort,  po(Feiring  ab« 
folutely  the  fame  properties,  and  in  particular  that  of  dccom- 
pofing  fugar,  and  converting  it  into  carbonic  acid  and  fpirit 
of  wine.  This  gives  rife  lo  a  new  queiiion»  that  naturally 
It  thii  ee»«nt^  prefents  itfelf,  and  ought  ne^t  lo  occupy  our  attention.  Is  th« 
^AjthcpwceUoi  y^j^^  generated  in  the  procefs  of  fermentation^  or  rattier  wai 

it  already  formed,  and  did  ferveasa  ferment? 
Nftdirca  proof,      ^  "»^^  confefs  we  have  yet  no  experiments  which  dire£ily 
thtcMwrecffl.  prove,  that  nature  employs  this  fubftance  exclufively  lo  effed 
dui'vdv"!  ■      ^^^  converfjon  of  fugar  into  alcohol  and  carbonic  acid.     For 
fenxwnu  why  (houtd  it  be  depolited  when  the  fermentation  has  taken 

place  ?  It  qaay  be  faid  indeed,  that  the  fugar  holds  it  in  folu- 
tion,  that  it  can  dilTolve  more  than  is  neceiTary  for  its  decom- 
poGtion,  and  that  then  the  excefs  is  precipitated,  fiut  thii 
theory  U  feebly  fupported  by  experioicnt,  U  this  a  fufficient 
leafon,  however,  to  reje£l  it  allogethcr  ?  Have  we  not  feveral 
inflances  of  compounds,  that  require  much  time  for  their  for- 
mation? and  this  perhaps  h  what  occurs  in  the  juices  of  truits, 
where  the  ferment  and  the  fugar  are  long  in  contad  with  each 
If  ttbcuprtxlud  other.  What  is  certain,  or  what  at  Icaft  appears  probable,  is, 
jf  ^^Ibi^^""'  that,  if  yeafl  be  a  produa  of  fefmcnlation,  as  all  liquors  that 
comei  from  ferment  depofit  it,  no  doubt  it  owes  its  origin  to  one  and  the 
fome  particular  f^^^^  folublc  fubftance,  from  which  probably  it  differs  little,  and 
fubft»n«,  little        ....  -.  1      •.  o  .u     r 

changed.  wbrcn  produces  it  by  its  reaction  on  the  tugar. 

y«aft  aniiBBie-  Whichever  of  thcfe  two  opinions  obtains  the  preference^ 
dtace  princrplcof  jjf^g^  more  numerous  trials,  as  I  have  no  doubt,  thalycaft  is  an 
iramediale  principle  of  vegetables,  and  inconfequenccails  an 
important  part  in  the  phenomena  both  of  art  and  of  nature;  as 
mA  if  ther«  be  I  am  likewjfe  perfuaded,  that,  if  any  other  fub/lance  capable 
tny  other  fer-  gf  excttinij  fermentation  exifl,  it  is  in  the  higheft  degrets  ana* 
fimtlar  to  it, analogous  to  yeaft;  that  it  djllers  from  It  very  little ;  that  it  ii 
coojpofedof  compofed  like  it  of  azote,  oxigen,  carbone,  aod  hidrogen;  and 
laAly  that  it  has  no  doubt  the  fame  mode  of  a^tng  on  fugar: 
I  (hall  proceed  to  exhibit  wjih  the  greateil  care  the  propertiei 
ot  this  matter,  which  I  Hiall  henceforward  terra  ferment,  and 
in  particular  confider  weiJ  itsadion  on  the  faccharine  principle, 
in  order  lo  eflabliQi  the  theory  of  fertnentation.  This  theory, 
even  fuppofiug  yeatl  not  lo  exift  already  formed,  but  lo  be 
produced  in  fermenting  juices,  will  Hill  be  of  utility,  and  ca- 
pable of  various  application^^  as  will  appear  below. 

I  rhall 
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I  (baJl  nol  recapitulate  the  phyfical  qualities  of  Ferment*  as 
1  have  mentioned  lliem  feveral  times  already;  but  I  fliall  con- 
fine myCcii  to  ii&cliemicat  properties,  which  alone  are  of  el- 
AsDlial  import.  It  has  no  tafte.  it  neither  reddens  infufion  of  Cbwiiical  pra- 
Utmus  nor  ch&nges  fyrup  of  violets  green.  The  putrid  ^er-P^"  -^" 
meotalion,  cvK^h  in  time  it  undergoes,  is  in  every  refped 
fimiiv  to  ihAi  of  «niroal  fubHance^.  By  defecation  it  lofes 
three  <onrtb&  of  its  weight,  and  this  iofs  confilla  entirely  of 
wuer.  Thus  dried  it  b  Aill  capable  of  exciting  fermentation ; 
it  lA  b)r  DO  iDcani  decompofed,  and  may  be  preferved  in  this  Miy  htptt' 

ftaCe  wilbout  alteration  for  an  indefinite  time.     We  may  avail  [^"^'J  *"/  . 

4-  I  r    .  -  •  j-n  length  of  tim* 

oaffelves  of  this  property,  to  convey  it  to  places  at  a  diitance  ^^^n  dried. 

firom  any  brewery^  or  with  which  it  is  fa  difficult  to  keep  up  an 

intercoarfe^  that  frefb  yeafl  could  not  be  fent  to  theo},  partl- 

cotarly  in  fummer,  without  becoming  putrid.     Dillilled  in  a  Analyfii. 

fmalJ  retort*  and  urging  the  fire  fo  far  as  this  would  bear,  oi^^ht 

parti  of  ferment  left  a  refiduum  of  2.83  of  coal ;  and  I  obtained 

L6I  of  water,   1.31  of  oil,  and  1.4<>  of  muriate  of  ammonia 

on  adding  muriatic  acid.     Finally,  I  colle^ed  0.33  of  gas, 

ooDlaining  a  fifth  of  its  bulk  of  carbonic  acid,  and  which, 

when  this  wa*  fcparated  from  it  by  polaOi,  burnt  like  carbo- 

taled  bidfogen,  and  required  1.5  of  oxigen  for  its  combuHton* 

From  ihii  experiment  we  fee,  that  ferment  contains  in  parli* 

cuJar  a  great  quantity  of  carbon. 

Water  at  the  lemperatufc  of  l^Z'  or  15**  does  not  diffblve  InfoluUe  In 
^  of  ferment:  indeed  it  difTolves  fo  little,  that  after  landing  ^•^*^' 
upon  it  feveral  hours,  and  being  well  filtered,  it  has  fcarcely 
any  a^on  upon  fugar.     Boiling  water  occaGons  it  to  undergo  Boiling  wtter 
A  decompofilion,  which  1  fliali  examine  in  another  memoir.  ^co"*P**5*»  »'• 

NiLric  acid,  even  diluted  with  water,  at  eighteen  degrees.  Nitric  acidcoo- 
decompofet  it  alfo:  it  converts  it  into  greafe;  and  there  '»^^^^'^J^j 
evolved  (rocn  it  at  firH  azot  mingled  with  carbonic  actd^  and  and  asot  with 
aBcrward  nitrous  gas  at  the  fame  time.  ciHwnic  acid, 

*-^  .  •    r  1  rr  -.r  ■"•*  nitrouj  gat 

Potaili  acts  upon  this  lubuancc  m  the  tame  manner  as  upon  tre  gitciiouc* 
animal  matters,  and  the  phenomena  in  both  cafes  areperfeQIy  Withjmulh  it 
the  fame:  with  each  it  forms  a  faponaceous  fubHance,  and  a  amm^iaii ex- 
great  quantity  of  ammonia,  that  is  volatilized.  troctd. 

But  of  all  the  properties  of  ferment,  no  one  is  fo  remarkable,  '"  »dlonupon 
and  at  the  fame  lime  fo  ufeful,  confequenlly  no  one  fo  much 
deferves  to  be  ftudied,  as  its  adlon  upon  fugar:  this  ji  inte- 
reiltng  to  men  tn  every  claU  ot  fociety,  from  the  mechanic  to 

the 
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the  philofopher;  to  both  by  its  products,  and  to  the  latter  be- 
caufeit  may  be  afertilefource  of  reflexion  and  of  new  lruth». 
It  is  much  to  be  regretted,  that  Lavoifier  did  not  purfue  the 
invcftigation  as  lie  intcndedi  and  examine  it  with  Ihat  care, 
which  is  confpjcuous  in  all  his  labour*.  Who  vfn^  more  capa* 
ble  of  giving  birth  to  a  theory  of  fermentation,  than  the  author 
of  the  modern  Iheory  ofchemiftry?  No  doubt  he  was  prevented 
from  doing  this  by  a  concurrence  of  circumftances:  and  tlii* 
theory,  important  as  it  is  to  fcience,  has  hitherto  remained 
yague  and  hypothetical.  Knowing  the  fermentative  princi- 
ple, it  could  not  ai^oid  naturally  making  a  part  of  my  refearches; 
if  I  have  not  rendered  it  as  clear  as  I  hoped,  al  feafl:  the  veil 
with  which  it  was  covered  is  removed,  and  it  refls  on  reafon- 
ing  confirmed  by  experiment. 

To  obtain  the  folution  of  ihh  problem,  I  added  together 
different  quantities  of  ferment  and  fugar;  I  obferved  in  every 
cafe  what  became  of  both;  and  I  confirmed  by  fariher  obfer- 
vations  what  the  preceding  had  fuggefled,  Siicty  grammei 
(927 grains  or  nearly  one  ounce  of  ferment)  not  dried,  and  three 
hundred  grammes  (4^30  grains)  of  fugar  entered  into  fermen- 
tation readily,  the  temperature  being  15*^  {centigrade=39* 
Farenheit.)  In  four  or  five  days  aTl  the  faccharine  matter  had 
difappearedi  5L5  litres  (:J04-1  cubic  inches)  of  carbonic  acid 
bad  been  evolved;  the  hquor  being  filtered,  and  diddled  to 
two  thirds,  gave  on  afecond  redification  86S  grammes  of  fpirit 
at  13**.  Tlie  apparatus  was  fo  contrived,  that  nothing  wa» 
loft:  the  receivers  were  cooled  with  common  fait  and  ice.  I 
found  byfvnlhcfis  that  this  cjuantity  of  fpirit  was  equivalent 
to  17  K5  grammes  of  alcohn!  at  $9°.  The  refidues  left  after 
difliUing  the  fpirit  were  poured  into  difliei  and  evaporated  to 
drynefi:  from  the  refiduum  of  the  fecond  dillillatjon  nothing 
was  obtained,  but  that  of  the  firft  yielded  about  12  grammes 
of  a  naufeous  fubRance,  (lightly  acid,  and  feebly  attracting 
the  moirture  of  the  air*  1  wifhed  to  difcover  the  nature  of 
this  acid,  but  there  was  loo  little  to  alcerlain  it.  Lavoifier 
fays,  it  is  the  acetous*  Lartly,  of  the  fixly  grammes  of  fer- 
ment, th«re  remained  forty  grammes  of  a  fubfiance,  which  I 
believed  to  be  more  aniraalized  than  iJie  f«rmcnt  ilfelf.  I  was 
much  furprifed  to  Hnd,  that  I  obtained  from  it  by  diltilfation 
much  Id's  ammonia.  Hence  I  fufpefted,  that  by  mixing  it 
afreth  witli  fugar,  fermentation  would  again  lake  place,  and 
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Attf  all  Ibe  aiot  would  difappear*     What  I  had  forefecn  oc-  Produced  fer-  '^ 
tarred :  at  the  end  of  feven  days,  having  filtered  the  liquor,  [J^*)j,*^**'* 


I  obtained  as  a  refiduum  thirty  gramrnes  of  a  fubHance,  which  and  thus  loft  all 
on  dtftdlalion  gave  no  trace  ot  volatile  alkali*     t  was  per- *^  *"**^"'** 


loaded^  thai  the  azof  was  carried  ofT  with  (be  carbonic  acid 

gaa.     To  convince  myfelf  of  thi*,  I  coltc^ed  near  41  Hires  ofThwwiinot 

the  carbonic  acid  in  an  inverted  veflel  tilled  whh  folution  Qffi!"^'!'*^'''^.*^*^ 


I 


the  cirbcnic 
csufikr  potaOi.     The  whole  was  abforbed,  which  leave*  no  acid*  ^ 

doafat  of  ill  purity.  S 

Whflt  then  becomes  of  the  azot  ?  it  ought  to  be  found  either  What  became  of 
ia  the  refiduam  of  the  ferment,  or  in  the  refiduam  obtained  by 
evaporating  the  liqUor  left  after  difliJIaUon,  or  in  the  alcohol: 
btti  Hie  refiduum  conflilute;  only  half  the  ferment  employed | 
ibe  qtiaDlity  of  matter  left  by  300  grammes  of  fugar  and  fixty 
of  fienoent  amounts  only  to  twelve  grammes;  and  neither  of 
lliefe  yield*  any  ammonia  on  diftillation,  while  ferment  affordt 
a  g^rcat  deal.  If  ihcfc  obfervalions  be  juftj  if  I  have  accu- 
rately noticed  all  the  phenomena,  if  nolliing  have  mifled  me* 
we  tsnnot  aroid  concluding,  that  the  azot  muft  exift  in  IheUmuft  exi4  m 

alcohol.     Yet  I  hav«  fought  in  vain  to  difcover  il»  pre  fence  in  iJ^  ^^cohol, 

o  "^  though  notdif- 

liiH  llaid^  in  ether,  and  in  the  acetous  acid  :  on  palFing  thefe  covaabk  cheie. 

through  tubes  heated  red-hot  in  the  fue,  and  burning  the  galTes 

m  Voita't  eudiometer  by  means  of  the  eleftfic  fpark,   we  ob- 

L      tun  fuch  fmali  quantities,  that  they  are  by  no  means  fufficient 

to  decide  the  queJlton:  24  or  25  parts  of  gas  yield  at  moH 

f      one  of  rvfidattm. 

r  have  made  feveral  other  expertnoents  however,  which  hi-  Axot  naj  e«. 

ifto  leod  to  fhow,  that  azot  may  exift  in  fuch  a  manner  as  I^^'^'*''  "•''" 
aoit  to  be  diCcovered  on  dtftillation ;  confequontty  that  it  may  difliiUtlon,  and 
be  one  of  the  conflituent  principles  of  vegetables,  though  in  therefore  may 
genenil  when  diftilled  they  atTord  no  ammonia.     But  as  I  have  prfndpje  of  »«- 
Bot  repeated  thefe  experiments,  and  they  are  of  fuch  import- getibki. 
lace,  that  we  cannot  be  too  referved  in  announcing  them,  I 
par|Mle  to  revife  and  vary  them,  I  will  endeavour  to  appre* 
ciale  all  the  circumftances,  and  if  I  obtain  convincing  proofs, 
I  w<ii  IV  communicating  them  to  the  clafs. 

H'  !i<  may  turn  out,  Ih'efe  refults  afford  us  fufficient 

lifht,  to  fee  what  pafTes  in  the  a^  of  fermenlation.     In  this 
'sfpefl  I  cannot  agree  in  opinion  with  Lavoifier.    I  do  not  be- 
lieve as  he  docs,  that  all  the  carbonic  acid  formed  proceeds  All  the  carh<«iic 
Iroia  itm  fugar*    How,  on  fuch  a  fuppofiLion,  can  we  conceive  *'^''^  formed 


the 


docs  ttot  proceed 
horn  the  ftt|ar. 
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*  the  ferment  lo  m6t  upon  it?  I  think,  that  the  fir/l  portiotis  of 

acid  are  owing  to  a  combination  of  the  carbon,  of  the  ferment. 

Ferment  pro-     and  the  oxlgen  of  the  fugar,  and  that  I  he  ferment   gives  rife 

tatloa  bv^ikiniE  *'^  rermenUlion  by  abJlradiog  from  the  fugar  a  portion  of  ihii 

horn  die  fugar   principfe.     To  render  this  idea  more  clear,   1  fuppofe  a  par- 

a  portion  of  iti  j|j.]g  ^f  fagar  to  be  formed  of  eight  parts  of  oxigen,  four  of 

^L  carbon,  and  one  of  hidcogen,  which  is  not  very  remote  from 

^^^^^^  the  truth,  according  to  the  experimenls  of  Lavotfier :  one  of 

^^^^^|h,  thefe  eight  parts  of  oxigen  will  unite  with  a  fourth  of  a  part 

^^^^^^^  of  the  carbon  of  ferment,  and  then,   the  equihbrium  between 

^^^^^V  the  principles  of  the  fu^ar  being  diilurbed,  they  wilt  combine 

V  in  a  different  manner,  fo  a&  to  I'orm  carbonic  acid  and  alcohol. 

V  Fertnent  has  a  The  ferment  has  in  facl  a  iitcmg  attraction  for  oxigen  ;  at  is 
ftrong  ittraaion  proved  by  its  deconipofing  air  with  the  createll  facility;  when 
ii  proved  by  iu  accLous  and  carbonic  acids  arc  produced,  and  the  azol  is  dij- 
decompofing air.  gpgjigg^^^     jf  p„rc  ^^j,.  [j^.  employed  intlcad  of  common  air, 

ktlie  readion  h  flill  more  fpeedy.  I  have  introduced  15  gram- 
mes  of  ferment  into  a  vetTeE  tilled  with  a  litre  of  pure  air;  I 
opened  it  over  quickiilver;  a  fiilh  of  its  bulk  was  abforbed; 
the  ferment  was  grown  four,  all  the  oxigen  gas  had  evidently 
difappeared,  and  was  converted  into  carbonic  acid :  the  tem- 
perature was  15^. 
at  become!  From  what  has  been  faid  we  fee  what  becojnes  of  the  car- 
of  the  principle*  \^qj^  ^f  {j^g  ferment,  and  we  (hall  learn  what  may  become  of  its 
other  principles,  if  we  recoiled  the  quanltty  of  produ6ls  rc- 
fulting  from  a  given  quantity  of  matter  fuhje^led  to  fermen- 
tation, and  comparing  the  nature  of  the  one  with  the  other. 

From  fixty  grammes  of  ferment,  and  three  hundred  gram- 
me* of  fugar  we  obtained,  carbonic  acid  95  grammes;  pure 
alcohol  17  t. 5;  extra^ive  matter,  flighlly  acid,  and  contain- 
ing no  a^ot,  12;  refiduum  of  the  ferment  40.  Thefe  40 gram- 
mes flill  contained  25  of  ferraenl,  fo  tliat  35  only  had  been 
employed  for  the  dtcompolilion  of  the  fugarj  and  ihefe  35 
Letveitpeeultir  were  reduced  to  16  of  a  white  lubflance*  iniuluble  in  water, 
fubtUnce.  incapable 

»*    A-  rij  •The  yeaft  depofited  by  g  fermenting  juice  is  fcldom  pure  :  in 

pure,  contain-  general  it  contain!  more  or  let*  or  this  pcculiai  white  [ubftancey 
jng  more  of  kfi  which  is  fomctimcs  fo  abundant,  that  the  fediment  coniitts  of  it  al- 
fhh*^  ^'^^^  moil  entirely.  It  i»  the  mixture  of  thefe  tvw>  fubttance^  that  con- 
with  which  it  ftitutes  in  great  part  the  lees  of  different  wine*.  All  ihcfe  effects 
forim  the  chief  depend  on  the  reUtivc  proportions  of  the  ferment  and  the  fugar  i  if 
part  of  wine-     ^^^  ^  j-^ji^  f^^^  ^j  JJ^^^^  fcrratnt,  the  ycaft  will  be  pure  i  if 
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tMapsble  of  aAing  upon  Pugar,  yielding  no  aramoma  on  diftiU 
1ation«  and  leaving  a  coal,  that  burns  with  (carcely  any  refj- 
duuin;  ib  fhort,  exhibiting  chara£lers  that  diftinguith  it  from 
alt  other  fubftances,  and  induce  me  to  confider  it  as  a  peculiar 
matter. 

It  appears  then,  (bat  ferment  takes  oxigen  from  fugar,  not  The  bidro|^ 
ooljr  by  meaniof  part  of  its  carbon,  but  alfo  by  means  of  part  <»f  die  ferment 
hidrogen  ;  for  the  quantity  gf  carbon  given  out  by  fer-  jt,  ©xigen  m 
U  too  fmall,  to  be  the  fole  germe  of  fermenlation.     The  prodiicmj  fer* 
azoi  di(apf»ears  and  enters  perhaps  into  (he  compoAtion  of  (he 
akobol;  the  other  principles  of  the  ferment  form  acetous  acid, 
and  a  peculiar  infolubte  white  matter,  which  is  precipitated* 
The  acetous  acid  remains  in  folutfun  in  the  liquor  left  after  dif* 
tHIation,   with  an  exirafjive  matter,  proceeding  no  doubt  from 
the  fu gar^  and  foreign  to  it. 

It  is  not  probable,  that  the  elements  of  the  fugar,  in  their  ThcelemenS 
rcafkion  upon  each  oiher  when  the  equilibrium  between  (hem  «>f  the  fwgar 
iidifturbcd,  form  water:  there  is  very  fittfc  hidrogen  in  fugar,  ^^^^]    "° 
and  a  great  dt:a!  in  alcohol;   and  befidcs,  on  adding  together 
the  qu entity  of  carbonic  acid,  of  alcohol,  of  extra^ive  mat- 
ter, and  of  reliduum,  we  have  a  deficiency  of  one  eleventh  ^  j^f,  ^f  ^^^ 
only  of  the  matter  by  which  they  were  produced.     This  lofs  eleventh  owmg 
mud  be  attributed  to  the  water  the  fugur  cnniains,  and  is  by  ^j  | *  ^g^^"**'°" 
nq  means  owing  to  alcohoPs  being  carried  off  by  the  carbonic  No  ikobol  car- 
icid.     Of  thii  I  have  been  convinced  myfelf  by  receiving  cJ^jt^^cVcid** 
inore  than  thirty  litres  of  this  gas  iti  caul^ic  potafh;  andbydif- 
tilbtion  and  reclification   I  obtained  only  a  few  grammes  of 
fluid,  which  had  fo  little  tafle  of  fpirit,  that  it  was  not  to  be 
diftingulfhcd,* 

Thii 


i 


on  the  contrary  there  be  raireh  fogar  and  little  ferment,  the  fediment  This  dtptnit  on 
formed  will  contain  but  little  yeaft,  and  perhaps  even  nonci  and  *J>c  proportion  of 
then  it  will  confift  entirely  of  the  white  fubftanc*  here  mentioned^  the  fuiw*'^ 
*fhij«  the  fupeniatanl  wine  will  or  may  be  of  a  faccharinc  quality, 
Umi  flioutd  yeaJI  even  be  a  produfl  of  fermentation,  it  would  «£!  < 

in  important  part  in  this  phenomenon  j  and  if  *tdo  not  give  rite  to 
it  in  the  f\r(k  plafe,  which  is  not  certain  even  in  this  cafe,  at  leaft 
it  tontinucs  lo  give  rife  to  it.  This  was  the  reafon  why  I  faid  be- 
fore, that  in  all  cafei  nature  afforded  9*  numerous  applications  of 
tlie  theory  I  laid  down.  i ' 

■  Ctt.  Segain  has  laid  before  the  Inftitute  a  Tcry  different  theory  seguSn*  theor 
cf  fcrmentatioiu    He  thinks,  that  in  this  proccfs  wnter  is  dccom>  of  feimcitt«cion. 


pofedy 
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This  theory  This  theory,  appears  to  me  Co  much  the  more  probable* 

uSr  ^'  *  becaufe  ll  perfectly  accords  with  fattsj  and  this  truth  becomet 
t&nuKhnotycc  particularly  (^riking  when  we  compare  them.  lam  far,  how- 
Goakpkte,  ever,   from  confidering  tl  as  complete*     Time  no  doubt  will 

beftow  on  it  the  perfeclion  it  wants;  and  I  hope  myfelf  foon 
WhatRmaloi  to  add  to  its  evidence,  I  know  not  whether  I  fball  be  ablt;  lo 
w  begone,  difcover  what  becomes  of  theazot  of  ihe  ferment ;  but  I  fhall 
afccrtain  without  difficulty,  whether  the  refuiual  mailer  ob- 
tained, which  I  confider  as  a  peculiar  fubllance,  be  a  produ^ 
of  ft^rmenlalion,  as  I  believe;  whether  the  fugar  contribute 
to  its  iormation,  which  h  podlble;  or  whether  it  be  ready 
formed,  and  merely  precipilaled^  which  is  contrary  lo  all  pro- 
bablfity.  The  experiments  that  remove  all  my  doubUon  this 
head,  I  (lialt  relate  in  a  fecond  memoir,  in  which  I  Umli  not 
only  elucidate  fuch  points  in  this  as  may  appear  equivocal,  or 
at  bei^  rolling  on  too  (light  foundations  hut  I  Qtail  alfo  exhibit 
all  the  particulars  that  rcfuft  from  them*  Here  on  the  con* 
trary  I  have  avoided  them  as  much  as  pofllble^  and  endeavoured 
to  confider  tJie  phenomenon  only  in  a  general  way. 


vn. 


'A  cavern  146 
feet  undei- 
groaad,  it)  en- 
trwce  60  feet 
kroad  and  to 
hight  its  breadth 
135  intu 


Conje^ureft  rejpe&ing  the  Formation  of  the  Ice  in  ihe  Cavern  qf 
Grace'Dieu*     ^^  C .  L.  C a  d e t,  f^ftkc  College  <^ Pharmacy*, 

x\bOUT  fix  or  feven  leagues  irora  Befan^nn,  near  the  vil* 
lage  of  Beau  me,  and  half  a  league  from  the  abbey  of  Grace- 
Dieu,  there  is  a  natural  grotto,   1 46  feet  below  the  furface  of 

pofed,  that  Its  oxigen  unites  with  the  carbon  of  the  ferment»  and 
produces  carbonic  acid,  while  it*  hidrogen  combines  with  the  fugar, 
and  convcita  it  into  alcohol.  For  thii  theory  to  he  adinifEblc,  we 
(hoidd  obtiim  more  alcohol  than  there  was  fugar  j  but  die  faft  is, 
little  more  than  haff  its  weight  rs  produced,  and  befides,  fuppofing 
all  the  carbon  of  the  decompofed  ferment  to  he  converted  into  car- 
bonic acid,  at  moft  not  above  a  lijtth  part  of  the  quantity  aflually 
produced  would  be  formed,  as  wc  may  eafdy  convince  ouifclvc* 
from  calculations  already  cfbbliflied.  It  may  Itkcwife  be  objefted 
to  thi»  theorj',  that  fugar  contains  a  great  deal  of  oxigen,  and  al- 
cohol very  little. 

*  Anneirs  di  Oimiet  No,  134,  Feb.  ISOJj  p.  160. 
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virioas  vffiutu 


ptaifk     The  entrance  of  it  is  60  feet  wide«  and  about  80 

nigh.     Within  its  greateft  breadth  i*  1 35  feet.  The  ffone  that 

forms  the  rock  is  calcareoui^  carbonate,  in  part  lami Haled. ^ — 

This  grotto  is  diAinguiAied  from  all  others  by  a  very  iinguiar  Ive  is  formed 

DJMOoaienon:  in  fummer  ice  is  conftantJy  rorraed  in  it  in  Urge  '*  *"  f"'^mef,ja 
*^       .  ,  ,    ,  ■     .        ,-     .     /t  f  t      r      •         ''and  dtminiihct 

qsMtities  and  this  ice  dimtnimes  at  the  approach  of  winter,     in  winter. 

At  Uiis  natural  ice-houfe  has  been  accurately  deCcribed  by  Dercrlbtd  by 
Mr.dc  Croirmare  in  the  Encyclop^die*  and  I'everat  other  de 
(cHptiOQft  agreeing  with  his  are  to  be  foand  in  the  Memoirs  of 
Ibt  Academy  of  Sciences  tor  J  7  12,  thofe  of  the  Savons  Etran^en 
Jbr  17^3,  the  works  of  Mr.  le  Cat  and  Ravier,  and  Madame 
Gantbier's  Toar  of  a  French  Lady  in  Switzerland,  I  (hall  con- 
fine inyfelf  to  a  few  obfervationsj  that  have  efcaped  the  notice 
ni  many  of  the  learned  who  have  vifited  it»  and  combine  to 
explain  the  formation  of  the  ice  in  this  Caveni. 

1  vi filed  it  about  the  end  of  September,   179  Ij  and  then  In  September, 
bund  but  little  ice.     My  guide,  who  was  accuftomed  to  con-  yj^i^l^l^*'^  *" 
difi  tmrellers  to  it,  informed  me,  that  a  month  before  the  ice 
«!■  throe  times  the  bulk  of  what  I  faw.   The  perlon  who  fetU  A  ra^ontb  be 
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told 


foTc  Uhjid  thrice 


Its  at  Chamroars  a  public  garden  at  Befanvon,  wm  the  quantity, 
Mthe  fkme.     He  faid^  that  when  the  winter  had  proved  mild,  Ice  thert  in  mlU 
(o  that  ibcy  were  not  able  to  fill  the  ice-houfes  in  the  city,  *''°**"* 
hcluit  in  fearch  of  ic«  to  tlie  cavern  of  Grace-Dieu,  and  that 
itechofe  (or  this  the  warmeA  day^;*  becavje  then  there  was  mofi 
lee  in  the  cavern.     MeHrt.  de  Croifmarc,  le  Cat,  and  Ravier,  By  fcvenl  tu. 
iit  their  accounts,  equally  attcO,  that  in  lumraer  the  ice  is  more  5****"^'^'  ,^.!f*; 
HMiidanl*     The  mhabilantf  whom  1  met  with  on  the  moun-  infunuDcr* 
(■104  and  of  whom  I  enquired  concerning  this  fa6i,  alt  lold 
(be  fmne  thing.    Confequenlly,  though  the  variation  of  the  ice 
is  qQcfiioned  by  Mr.  Dutiot),  quoted  in  the  work  of  Madame 
G^nfhier,   I  readily  admit  the  exigence  of  this  phenomenont 
;  ui!culaHya«  J  think  I  can  explain  it. 

The  rock  that  forms  the  roof  of  this  grotto  is  lower  than  all  The  rock  chit 
ibeDeighbouring  mountains,  and  even  than  the  furfece  of  the  [^J^     *  ^^ 
plains.     Its  temperature  therefore  ought  lo  be  mild,  like  that 
*^  til  fabterranecjiis  caverns,  except  at  the  moment  when  ice 
w  accumulated  there  in   abundance.     Ten  waggons  would 
'     ^  been  fufficient  to  carry  away  all  I  faw,  and  the  air  of  the  The  Air  ia  le 

lo  did  not  feef  colder  to  me  than  the  open  air.     The  au-  ^Z^**^  ^'*' 
'     '  !  have  quoted  fay,  that  the  cold  in  It  is  below  0*     I  had 

!  ♦?nnomcteo  bttl  I  ^ai  affirm  that  tins  affertion  is  at  leaft 

iijooable. 
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DcrcrlpUon  of 
the  caveriu 


Clear  water 
bur  It*  through 
the  roclu  ttd 
^lli  into  a  bftfon 
of  ice. 


The  grotto  is 
coTtred  by 
bttftjr  tree*. 


The  iround  li 
cooled  by  the 
cvaporjttjoa  m 
fumner, 

which  does  not 
take  place  in 
winter. 


The  treei  over 
the  enmnce 
being  cut  downj 
left  ice  w»i 

formed. 

The  entrance 
wat  par dy  clofed 
up  by  a  W]l]> 


by  which  the 
tec  virti  dimi- 
fiilhsd. 


ICk  tM  THE    CAVXRK    OF    6RACI  DttH. 

A  juft  idea  of  the  fituaiion  of  the  cavern  h  fiiFBdent  to 
in  what  manner  the  water  percolates  tlie  Hrata  of  rock,  atid 
falls  perpetually  from  the  roof.  The  cavern  is  furrounded  by 
thickly  wooded  inounlains,  and  from  one  of  the  neareft  rock^ 
nifhes  a  lorreni,  that  forms  three  cafcade%  and  lurni  fevera[ 
mills.  But  what  is  remarkable  is,  that  the  water  filtering  into 
the  cavern  does  not  freeze  as  it  falls:  tlh  received  into  a  bafin 
of  two  or  three  feet  diameter  formed  in  the  ice,  and  remains 
fluid  on  a  level  with  the  fides  of  the  bafin.  I  drank  fome  of 
this  water*  which  did  not  feem  to  me  very  cold.  It  was  per- 
fectly cfear  and  good. 

1  obferved,  that  the  grotto  is  not  only  furrounded  by  wood 
on  al)  fides,  but  that  it  ii  covered  by  a  number  of  the  moft 
beautiful  beech,  and  bu(hy  chefnut  tree<».  Thefe  der\y  all  ac- 
cefs  to  the  rays  of  the  fun,  and  always  preferve  a  cool  damp 
air  round  the  cavern.  This  flmde  however  would  not  be  fuf- 
ficient  to  produce  an  icy  air,  but  the  leaves  of  Ihefc  trees  are  fo 
many  organs  of  perfpiration,  that  pour  into  the  atmofphere  the 
moiflure  tvhich  exhales  from  their  veflels,  and  that  has  bceo 
pumped  up  by  their  roots.  This  evaporating  water  cannot 
pafs  from  the  f^ate  of  a  fluid  to  that  of  a  ga^  without  abforb- 
ing  a  large  quantity  of  caloric :  the  ground  therefore  is  conti* 
nually  co<jled  by  the  evaporation  the  trees  produce.  In  winter 
the  warmth  of  the  fun  no  longer  draws  up  moiflure ;  the  leaves, 
which  bolaml!ls  confider  as  real  lungs^  have  difcontinued  their 
organic  atlion;  and  the  fame  evaporation  no  longer  evifts. 
The  temperature  of  the  cavem  then  changes,  and  approaches 
that  of  fubterranean  places  and  grottos  in  general.  Several 
fa£ls  ferve  to  confirm  this  theory,  and  to  prove,  that  the  €^old 
pToduced  in  the  cavern  of  Grace-Dieu  is  entirely  owing  to  the 
fpcedy  evaporation  of  the  furrounding  moiflure.  _ 

Mr.  Ravier,  fecretary  to  the  biilK)p  of  Bellay^  fays,  that  ill  fl 
1724,  the  entrance  of  the  grotto  was  overfhadowed  by  large 
bufiiy  trees,  that  ihefe  were  cut  down,  and  that  the  quantity 
of  ice  afterwards  formed  tia(  been  lef^.  fl 

He  alfo  reports,  that  Mr,  de  Vanolle?,  intendant  of  the  pro- 
vince, defirous  of  preterving  this  natural  curiolity,  clofed  up 
the  grotto  by  a  wall  twenty  feet  high,  with  a  fma^l  door,  the 
key  of  which  was  entrulled  to  the  bailiffs  of  the  village*  with 
a  charge,  that,  no  one  Aiould  be  fuA'ered  to  enter  for  tbe  pur- 
pofe  of  carrying  away  the  ice.     But  this  precaution  produced 
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ipeBed  eflfe^:  the  ice  perceptibly  diiuinithed,  and  they 
obliged  to  pull  down  the  wall,  which  was  in  (ome  mca- 
Cure  mn  obilacle  to  the  evaporation.  I  faw  the  remaini  of  this 
wiO,  aod  the  inhabitants  of  Grace  Dieu  confirmed  to  me  the 
hA  mentioned  by  Mr.  Ravier. 

The  formation  of  the  ice  in  this  curious  grotto/  therefore,  Thii  ice  ihted 
may  be  expUined,  I  believe,  according  lo  the  theory  of  the*?  ^^  formed  in 
jari  CMI  terve  tu  cool  the  water  they  conlam  in  hot  cuunlnes,  ai  water  in 
b^  permitttiig  part  of  the  fluid  to  iranfwde  through  their  po-  porou*  jati  i» 

roils  fidci.  c^atriM  by  the 

A«  no  natural  philofopher  has  yet  attempted  to  explain  this  evaporatioo 
iolen^ing  phenomenon,  1  have  flattered  myfeJf  that  I  might  ^"^J^  ^*  ***^' 
be  indulged  in  a  conjecture,  founded  on  phyQcal  principles 
faUy  etiablifhed  by  experience. 


VIIL 


on  the  StruSure  qf  iftc  Tongue :  iliujlrated  by  Cajts 
im  mkiek  a  Portion  qf  that  Organ  ftas  t/cen  removed  by  Liga- 
imn,    iTyEvitjiARo  HoMt,  £fq.  F,  H.  S,* 

{Concluded  from  Vol,  VL  Page  319  J 

ILNCOURAGED  by  the  refult  of  this  cafe,  I  wai  led  to  Another  wfe 
perform  a  iimilar  operation  upon  a  perfon  at  a  more  advanced  ^^^^^'^  i"  ^*^* 
period  of  life. 

Margaret  Dalton,  40  years  of  age,  was  admitted  into  St, 
George's  bofpital,  on  the23lh  of  December,  1801,  on  account 
oft  tamour«  the  fize  of  a  pea,  {jlualed  on  thi^  right  fide  of 
the  longue,  near  its  edge.  The  hiftory  of  the  cafe  was  as 
fallows*  A  fmaU  pimple  appeared,  and  gradually  tncreafed, 
vitbout  pain ;  the  only  inconvenience  wa5,  that  it  affeded 
litrfpecch,  and,  when  bruifed  by  the  teeth,  bled  tVeety. 

Tbc  operation  was  performed  on  the  1  lih  of  January,  1802, 
in  exadly  the  fame  manner  as  has  been  already  defcribed.  It 
produced  a  roniiderabic  degree  of  falivation,  which  was  ex- 
tremely iroubleforae,  (much  more  fo  than  the  pain  the  liga- 
tares  produced,}  and  continued  till  the  flough  came  away. 
The  ligature  nearcft  the  root  of  the  tongue  feparated  on  the 
6th  day  i  the  other  on  the  7th  ;  and,  in  three  days  after  the  with  complett 
(cpmuion  of  the  fecond  ligature,  the  wound  was  completely  fucccfi* 
over. 
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A  third  «tfe. 


The  operation, 
and  hiflory  of 

in  prugrefi  and 
fuccefsfn.!  tcr- 
zoinat'ioii. 


A  third  cafe  of  tJiii  kind  craroe  under  my  oblcrvationt  ii 
which  there  was  a  rmall  tumour  in  Uie  fubftaocti  oflhe  tongni 
about  Ihe  r>2u  of  a  pea,  whicli  gave  me  the  idea  of  its  beii 
of  that  kind  which  might  terminate  in  cancer.  The  patient 
was  a  gentleman  of  about  \l  years  of  age.  Upon  examining 
the  lumotK^  I  told  him  of  my  alarm  refpedling  its  nature ;  and 
at  the  fame  Lime  added^  that  I  wa«  very  ready  to  remove  it, 
fliould  it  be  llie  opinion  of  other  practitioners  that  fuch  a  flep 
was  advifeable  J  and  roy  experience  in  two  former  cafes  led 
me  to  believe  it  might  be  done  with  llifety.  I  therefore  ad - 
vifed  him  to  confult  olher  medical  practitioners  of  reputaiion, 
and  acquaint  me  with  their  opinion,  Mr.  Clinc  was  confiiked, 
and  his  opinion  coincided  with  mine  ;  which  made  the  patient 
decide  upon  having  the  tumour  removed. 

The  operation  was  performed  on  the  25th  of  December, 
1 802,  The  needle  pierced  the  tongue  an  inch  beyond  the 
lip,  a  little  to  the  right  of  the  middJe  line  of  the  tongue  ;  and 
the  fpace  between  the  two  hgatures  when  Ihey  were  tied  at 
the  circumference  of  the  tongue,  was  tuHy  an  Inch.  The 
tongue  tvas  thick ;  and  the  maW  included  by  the  ligatures  wa« 
fuch  as  to  make  it  ditficult  lu  corapref*  it.  The  operation 
gave  conlidcrable  pain,  of  a  numbing  kind.  Immediately 
after  the  operation,  the  pari  included  became  dark  coloured, 
particularly  towards  the  middle  line  of  the  tongue,  A  fali- 
Tation  look  plare.  The  next  day,  the  pain  and  falivation 
were  greats  and  the  patient  could  not  fwallow  ;  but,  on  the 
day  following,  he  could  take  broth,  negu<i^  and  other  fturds. 

On  the  6th  day  from  the  operation,  the  flough  became 
loofe  ;  and  the  leaft  motion  of  the  tongue  gave  great  pain. 
Upon  examining  the  flough,  there  was  a  fmall  fpot  which 
looked  red»  and  was  furrounded  by  a  dark  furface  ;  this  wai 
towards  the  right  fide.  Upon  further  examination  it  appeared, 
that  the  ligature  to  the  right  had  not  completely  deadened  the 
part  at  the  cenlre^  in  which  the  artery  had  its  coorfe<  This 
accounted  for  the  red  fpot,  as  well  as  for  the  pain  the  patient 
fuffered ;  and  led  me,  on  the  fevenlfi  day,  to  difengage  the  li- 
gature on  the  Idt,  (i*hich  was  almoft  completely  feparatedj 
by  means  of  a  pair  of  fcillars,  and  pafs  another  ligature 
through  the  grove  to  the  o;  poCte  fide,  and  tie  it  over  thc^ 
part  not  completely  deadened.  This  gave  great  pain  for  mU 
few  hours,  which   wa»  relieved  by  the  ufc  of  tjn6ture  of 

opiur 
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OBtCAVATIONf  om  TBE  STUUCTUJtK  OF  THE  TONGUE. 


I 

m  Optum.  On  the  dtb  <Uy,  the  palietit  had  Ids  pain  than  on 
^  tny  preceding  day,  and  le(s  falivaLian  j  and,  on  ihe  9lh,  the 
whole  Hough  can^  away.  On  the  13th,  the  tongue  had  Co 
'  tBcch  recovered  ilfelf,  that  there  did  not  appear  any  lofs  of 
fttbilance  whatever,  only  a  fitrare  of  half  an  inch  in  depth,  in 
the  uuerior  part  of  it ;  and,  as  that  now  fecmed  to  be  ex- 
MdSy  in  the  centre*  there  was  not  the  fmallcil  deformity. 

The  preceding  cafes,  in  the  view  which  it 
tike  in  the  prefent  Paper,  are  to  be  conlidered  as  fo  many  ex-  caf«%V  explttU 
perimenu,  by  which  the  ilrudure  of  tlie  tongue  is  in  fome  mean.  _ 

refpo^  afcerla-ined :  they  enable  us  to  draw  Uie  fullowing  ■ 


IS  intended  to  Gen«hl 
of  the 


condufions. 
.  The  iDleraai  Aru^ure  of  the  tongue  is  lef* 


irritable   than  tntemdJ  (Iru6# 


aUnoli  way  other  organized  part  of  the  body  ;  therefore,  the  '^^^^J^  ^^ 
peculiar  fubfiance  which  is  iiitcrpofed  between  the  fafcicuU  of  irriubility 
its  mttfcular  iihreii,  is  not  in  any  refpedl  con  nested  with   the 
i»erves  which  pafs  through  its  fubQance  to  the  organ  of  ta(le« 
bat  is  merely  a  foft  medium,  to  admit  of  great  facility  of  ac- 
tion la  its  di^^erent  parts. 

Tbc  nerves  of  ti»e  tongue  appear  to  be  more  readily  com-  m  nerve*  c*fily 
^refedj  and  deprived  of  their  power  of  communicating  fen-  '^'''c"'^ 
fMioo»  tliun  nerves  in  general ;  and  any  injury  done  to  them 
b  not  prodadive  of  difcafed  aflion  in  the  trunk  of  the  ii^ured 


i 


g*n. 


Jf  we  compare  the  eflefls  of  compreilion  upon  a  portion  of  CompatatJiTlf 
ihc  tongue,  witJi  thofe  of  a  fimilar  comprcffion  upon  the  hac-  ^'^^nd  JSa*^ 
niArrhoidal  veins  when  they  form  piles,  or  tliofe  of  the  leftide  follow  compr 
to  calcs  of  varicofe  veins  of  the  fpermatic  chord,  which  not  J^'^  ^^  ""*  **' 
only  produce  very  violent  local  inflammatioo,  but  alfo  a  con- 
fideraBle  degree  of  fyroptomatic  fever,   it  is  impodible  not  to 
be  furprtfed  that  the  refults  (hould  be  fo  vmy  different ;  fince 
we  are  led  to  believe,  upon  a  general  principle,  that  parts  arc 
tieofible  in  proportion  to  their  vafcutarity,  and  that  all  Ihe  or- 
gans of  fenfe,  when  inAamcd,  arc  more  exquifitely  fo  than 
any  other  parts  of  the  body. 

The  tongue  appears  to  have  a  power  of  throwing  off  its  Itfloogliioff 
floughs  in  a  fliorter  time  than  any  other  part.     Eight  or  nine  '^'^       "^^ 
4ayf  is  the  ordinary  lime  of  a  Oough  fcparaling  from  the  com- 
mon parti; :    in  ihc  bo^*s  tongucj  it  was  only  five. 

Having  Mated  the  information  we  derive  from  thefe  cafcs^. 

rcfpe^ing   the    ftrudure,   feiifibility,  and   irritability  of   the 

Vol.  VJI,— Jan UART,  1804^  £  tongue. 


^    Great  benefit  of 
tKii  knowledge 
in  tiki  of 


THRK£   MECHANICAL   STRtfCTURLS. 

fongne.  It  now  remains  to  mention  the  advantage  to  be  do 
tivcd  from  Ibein  in  a  profcflional  view  ;  and,  atlhoiigh  litis  is 
hot  dire€lfy  in  the  line  of  the  ptirfuils  of  this  learned  Society^ 
yet,  fo  firongly  is  it  conncflcd  with  Immanity,  that  it  cannot  be  ^ 
faid  to  be  foreign  to  them,  or  undeferving  tlieir  attention.  ■ 

The  informalion  derived  from  ihcfc  cafes,  enables  ut  to 
allempt  with  fafcly,  the  removal  of  any  part  of  the  tongue 
which  may  have  taken  on  a  difpofilion  to  become  cancerous. 
As  this  difealc  in  the  tongue  always  begins  in  a  very  fmall 
portion  of  that  organ,  it  is,  in  the  early  fiage,  more  withia 
the  reach  of  removal  than  when  in  any  other  part  of  the 
body  ;  and,  as  the  glands  of  the  tongue  are  independent  o£ 
each  oilier,  the  cancerous  difjiofi lion  by  which  one  of  ihera  is 
attacked,  does  not  fo  readily  communicate  iifelf  to  the  others ; 
and  the  part  may  be  removed,  with  a  greater  degree  of  fe- 
curily  againll  a  future  recurrence  of  the  difeafe,  than  in 
other  cafes  where  this  malady  attack?  a  portion  of  a  large 
gland,  the  whole  ot  which  may  be  under  the  influence  of 
the  poifon,  long  before  there  is  any  appearance  of  its  being 
difeafed* 


IX. 


Pr^pertlei  of 

ihe  wheel  and 
axJ«. 


A  campouAit 
liarrel  or  roller* 


I 


by  which  thi 
purchafe  may  t)e  fig 
jrcady  lug- 
sented. 


Account  of  Three  ^ffc}umical  Stru&ur^snot  commonly  noticed  or 
known,  in  which  the  Ejeti  tsp^roduced  by  the  Difference  beiweem  M 
the  Adions  qf  Twofsmpk  Injlrumenls  qf  the  fame  Definition ;  1 
namely,  1.   a  compound  Barril  and  Winch;  2*  a   compound 
Screw,  and  3,  a  compound  Pump.  W.  N# 

In  the  fimplc  mechanical  engine,  called  the  wheel  and  axle, 
or  barrel  and  winch,  the  advantage  of  the  power  over  the 
weight  is  known  to  be  as  the  radius  of  the  wheel  or  winch  is  to 
that  of  the  axle  ur  barrel.  If  it  were,  therefore,  propofed  to 
incrcafe  that  advantage,  the  liandle  mufl  either  be  made  longer 
or  the  barrel  moic  Hcnder;  neither  of  which  can  praflically 
be  done  beyond  certain  limit:)  in  the  ufual  form;  becaufe  the 
handle  might  be  loo  long  for  management,  or  the  barrel  too 
(light  to  fupport  its  burihen.  The  celebrated  George  Eckhardt 
is,  I  belie ve»  the  inventor  of  the  condru^ion,  Plate  III. 
2.  in  which  the  part  A  of  the  barrel  is  larger  than  tlie 
*  fwrt 


A 


I 


TURKS    ICSCUAMICAL    STRCrCTURES.  fl   I 

Jtelt  B,  aod  the  rope  which  pafTe*  under  the  patley  C  and  fuf.  I 

faint  the  weight  D  is  wound  upon  each  in  contrary  direciions*  <^^H 

U^hencver,  therefore^  the  handle  is  turned.  To  as  to  gather  tlie  ^^M 

rope  upon  the  larger  cylinder,   it  wi!t  be  given  off  by  the  ^^B 

fmalfer:  and»  for  every  turn  of  the  larger  or  its  correfpondent  ^^H 

portion  of  rope  woundup,  there  will  be  given  off  a  portion  of  ^^M 

npt,  anfwering  to  the  circumference  of  the  fmaller.     Con«  ^^M 

lequentlyj  the  quantity  of  unwound  rope  wjtl  be  lefs»   after  ^^M 

fodi  a  turn,  by  a  quantity  equal  to  the  difference  between  the  ^H 

cirr  res  of  the  two  cylinders;  and  the  weight  D  will  ^^ 

be  '  iirough  half  thai  fpace.     Whence  1 

As  the  circttm  fere  nee  defcribed  by  the  winch  (or  its  radius)  Iti  power;         1 

U  to  half  the  difference  between  the  circumferences  of  the  J 

cylinders  (or  batf  the  difference  of  their  raJii)  J 

So  h  the  power  ^^fl 

To  the  weight  (in  equUibrio.)  ^^M 

It  tf  evident  that  the  fieculiarity  of  thia  Engine  is  that  the  half  Prcutiirity  o^  1 

difference  of  the  radii  may  be  made  as  fmall  as  we  pleafe  wilh-  '^*  *"*'°**       1 

out  weakening  the  cylinder  or  requiring  any  quick,  curvature  . 

of  tht  rope;  neither  of  which  requifites  cuuld  be  had  in  the  j^^M 

finple  cylinder.     Its  pra^ical  difadvantage  appears  to  be  that  ^^| 

a  Urge  quantity  of  rope  will  be  ufed  to  produce  a  moderate  ^^M 

devatioD  of  the  weight*  i 

The  tiril  account  I  find   of  the  double  fcrew  Plate  IV.  D»u1»Ie  ktvtf     ' 

tig'  I- 1«  given  by  Mr.  Wm.  Hunter  in  the  Philofophical  Tranf-  2?c*fcrtvi^p«flc« 

afiions  for  1731,     In  the  fketch  before  ui,  ABC  reprefents  down  while 

Ibe  (crew  of  a  prefs:  the  upper  part  of  the  (crew  A  has  a  *"°'*'*'^  *^^J^^ 

COaifer  thread  than  the  lower  B  and  a  concave  fcrew  or  nut^  fe^  it  produced 

C,  receives  tiie  latter*  while  the  former  palTcs  through  a  proper  by  the  diflfewBce 

helical  cavity  in  the  frame  of  the  prefs.     In  the  prefent  fJate  '*'"»*'«'*«»■• 

of  tlie  apparatus^  the  nut  C  is  pinned  fafl  to  its  fcrew  by  a 

erofi  bolt  J  and  confequcnlly,  when  the  whole  fcrew  is  made 

lo  turn  by  the  arms  at  tlie  top,  the  nut  C  is  tarried  round,  and 

Ibe  cffe^  is  prectfely  the  fame  at  if  the  prefs  were  governed 

by  the  fcrew  A  alone.     But  when  the  nut  C  is  difengaged  b/ 

drawing  the  crofs  bolt,  and  likewtfe  prevented  from  revolving 

by  pinning  it  to  the  moveable  platform,  the  eSeA  becomea 

more  compounded:  that  is  to  fay,  white  the  whole  fcrew  is 

canted  downwards  by  one  revoluiiun,  through  one  thread  of  A, 

tlie  nut  C  is  drawn  upward;  through  one  thread  of  C.     And 

E2  .  t^c 
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Eiiniplei  of 
Gtyw  afllons 
With  fltrong 
touk  (crewa* 


Ob^rvatkin  on 

newqr  oDufuiil 
conitrudioTi3, 


i4entiont 

i  al'  a  double 
fcrtw  m  ISC** 


fiirui| 


Piamp  with  4 
double  plunger 
by  which  the 
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(lie  confequcfice  is  the  fame  as  if  a  fingic  fcrew  had  been  ufed, 
having  the  diftance  between  thread  and  thread  equal  to  the 
difference  beweeti  the  mea Cures  of  one  thread  in  each. 

For  example.  Suppofe  it  were  required  to  oi>erate  by  ftrong 
prclTurc  with  a  fcrew  of  ten  threads  in  the  inch,  it  is  evident 
that  the  metallic  protuberance  or  hehx  could  not  be  quite  to 
thick  as  one  twentieth  of  an  inch,  and  could  not  ihcrefofC 
wiihftand  any  confiderabie  force.  But  by  the  prefent  con- 
ftmtlion  we  may  make  the  thread  a^  (Ifong  as  we  pleafe.  Thus 
if  the  lltghlcfl  be  one  quarter  of  an  inch,  t!>e  fineli  fcrew  muft 
have  two  turns  in  the  inch,  and  tlie  coarfell  two  turns  in  one 
ijich  and  one  tenth;  or  in  other  words,  it  would  pafs  over  the 
fiime  fpace  In  ten  turns  as  the  other  fcrew  would  in  eleven. 

It  is  evident  that  by  the  confiirufliiin  in  the  figure,  the  mod 
powerful  prelTure  need  i^ot  bcufcd  till  the  fubje^Sl  under  com- 
preflion  has  already  been  urged  by  the  Cmple  fcrew* 

I  may  here  remark  cimcernJng  every  one  of  llw  contrivances 
in  this  paper,  that  I  have  ne%'er  coiffidered  it  as  a  rcquiGte  In 
oftering  a  machine  or  inftrument  to  the  attention  of  ray  readers 
that  it  fliould  be  univerfally  better  than  the  means  already  in  ufc. 
If  it  be  new  or  unheeded,  and  ingenious,  or  capable  of  adding 
to  the  (lock  of  refourccs  which  intelligent  conllni^lors  find  fo 
various  in  their  degrees  of  eligibility  under  different  circum- 
(lances,  it  will,  I  am  confident,  be  tonfidcred  with  interefi, 
and  accepted  with  welcome. 

When  we  confider  the  extreme  precifionof  a  fimple  fcrew, 
if  commonly  well  made,  it  may  fecm  fcarcely  necefTary  to  ofe 
this  contrivance  in  the  meafurement  of  fmall  quantities.  The 
fineft  (crews  ufually  to  be  met  with  do  not  exceed  100  threads 
in  the  inch,  and  1  do  not  know  of  any  having  been  made  finer 
than  of  200  llueads  in  that  fpace.  Let  us  confider  by  what 
threads  of  ulnal  or  even  coarfe  number  we  could  have  a  dif* 
ference  per  turn  of  above  one  thoufandth  of  an  inch,  and  we 
Ihall  find  that  the  difference  between  a  thread  of  32  and  one  of 
S3  in  the  inch  is  tlie  1055  part  of  an  inch.  So  likewife  the 
difference  between  the  60th and  GlAof  an  inch  is  the  3660th 
part,  &c.  I  have  a  level  trier  on  this  conflru^ion  which  gives 
the  four  hundredth  of  an  bcli  for  each  turn  of  its  compound 
fcrew. 

Fig.  IL  Plate  4.  is  a  pump  defcribed  to  me  by  Mr.  Bramah, 

and  1  think  his  own  invention.    Between  the  collar  of  leather^ 

*  A, 
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A,  tWc  patfes  a  folrd  cylinder,  of  which  the  lower  part  B  fp*«  ^o'  ^tcr 

(diminilhed  in  diameter)  paiTes  out  through  another  collar  of  jj  rtd^^^aT 

leathers  D  ;  the  internal  fpace  or  pump  barriil  tiluate  between  tii*t  of  a  much 

tbofc  two  collars  being  clofed  on  all  fides,  ej^cept  where  two  '^'^^'* 

pipes  comiDiinicate,  one  of  which,  K.  has  a  valve  opening  in> 

wardsj  and  the  other  D,  ha&a  valve  opening  outwards*    Now 

when  the  folid  cylinder  or  plunger  is  drawn  up,  the  larger 

portion  pafles  lor  (he  mod  part  out  of  the  cavity  of  the  barrel; 

but  in  (lead  of  being  replaced  by  an  equal  mafs  of  water  enter- 

iDg  through  the  pipe  E  as  ufual  in  the  jack  head  pump,  it  is 

moftly  replaced  by  the  introduflion  of  the  fohd  part  B,  and  the 

water  which  enters  will  be  equal  In  iH  folid  contents  to  (he 

diFercnce  only  between  the  folidities  of  the  two  cylindrical 

parts  of  the  fame  length.     Or  the  efiefl  will  be  the  fame  «ts  if 

the  barrel  were  of  much  fmaller  dimentlons.     In  this  way  with 

the  (Irength  of  conftru^ion  and  ample  fjttingsof  a  large  engine 

the  power  of  a  fmall  one  may  be  obtained,  which  in  fome  in- 

ilaocet  of  forcing  may  be  defjrable. 

It  fcarcely  need  be  mentioned  that  the  fame  effect  may  be 
produced  by  two  fulid  pitions  working  in  diflin^  barrels  of 
diflercnt  bore  or  ilroke^  and  commumcating  with  each  other* 


X. 

ScpUngtaphy,  or  the  Art  of  Writing  in  (he  Dark*     In  a  LdUr 
front  Mr,  John  Gouch. 


SIR, 


To  Mr.  NICHOLSON. 


I 


1  ERHAPS  you  have  remarked  that  my  communications  (oHlftory  of  tbt~ 
your  Journal  are  not  all  in  (he  fame  hand :  (he  truth  is,  1  am  »nvcntuMi. 
unable  to  write;  and  my  ignorance  of  (he  art  arifes  from  the 
iofi  of  fight  in  early  infancy.     The  knowledge  of  the  preced- 
ing circumftance  cannot  prove  of  (he   leafl  moment  to  you ; 
it  b  only  mentioned  by  way  of  inlrodu6lion  to  (he  prefent  let* 
ttr,  which  may  afibrd  an  ufeful  hint  to  perfons  labouring  un- 
der the  fame  di fad  vantage. 
kTbc  pcrufal  of  Mr.  Berard's  method*  of  teaching  the  blind 
L 
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BtnnH*f  method 
of  writing  by  the 
touch  only  it 
fiot  adapted  to 
the  early  blmd* 


ReqaiGttt  of 
the  art. 


The  pajvrr  is 
l-alcd  into  r<)ii2re 
compartmeau. 


The  iTphabct  if 
ormcd  t>y 
placing  a  dot  or 
«  (trcke  tn  • 
diffc-renr  part  of 
the  fquare  ixa 
OehJetter* 


Method  of  torn* 
bining  the  let- 
rer&  ot  oi  i»rit« 


to  writ«  wa«  perhaps  the  firft  occurrence  of  my  life  which  led 
roe  to  think  feriouJiy  of  comrailting  my  thoughts  to  paper  with 
my  own  hand. 

This  gentlernan's  pFan  however  prefented  many  diflicullic* 
which  it  is  unneceffarj  to  enumerate;  in  reality  it  promifes  to 
be  of  much  a,d vantage  toihofc  who  have  learned  to  manage  » 
pen  before  they  Foil  the  ufe  of  their  eyc«:  but  as  this  has  not 
bi&en  my  lot,  I  refolved  to  conquer  the  hardftiips  of  fortune,  if 
poffibfe^  by  inventing  ait  alphabet  confifting  ofchara^ler^  which 
a  mechanical  apparalus  might  form  with  eafe  and  certainty. 
J\(tm  ilwetching  an  outline  of  a  method  in  my  own  minil,  I 
imparted  my  unfini(hed  project  to  an  ingenious  friend,  being^ 
ioduced  to  afk  hh  aHiftante  by  a  confcioufnefi^  of  my  own  in* 
experience  in  the  art  of  writing.  This  genlleman  completed 
the  buGcjefs  in  a  (liorl  time,  by  inventing  a  fet  of  diftin^  cha- 
ratlers  of  eafy  executtoR,  and  contriving  the  means  of  imprint* 
iug  them  upon  paper. 

The  origin  of  the  invention  being  now  ftated,  the  procefs 
may  be  delcribed  in  the  following  mauntT;  including  the  pre* 
paratton  of  the  paper,  the  alphabet,  the  law  of  combining  th« 
letters,  the  apparatus,  afid  the  proper  kind  of  ink. 

The  paper  is  prepared  by  dividing  il  into  fevera!  fqaare  com* 
partmenL%  which  will  appear  in  the  annexed  figure,  page  57. 
The  operation  might  be  performed  by  means  of  a  ruler,  but 
the  page  may  be  flamped  with  greater  certainty  by  the  writing* 
frapie;  which  infirument  will  bedefcribt^d  in  the  feque). 

The  alphabet  ii  formed  by  means  of  two  marks  only;  thtfe 
are  a  dot,  and  a  0raiglit  iiroke;  for  each  compartment  may 
be  co^fidered  as  the  Skeleton  of  any  charaAer  the  writer  wiflie$ 
to  make;  and  i I  is  completed  by  placing  the  requi fife  mark  ill' 
it*  proper  place.  The  leUers  might  be  defcribtd  feparatety, 
but  a  moment's  irfpcclion  of  the  alphabet  given  in  fig,  ill 
explains  the  fmi€ture  of  it  better  than  words  can  do.  The 
fchenie  moreover  tliews,  that  there  are  thirteen  places  where 
the  marks  may  be  fixed,  fo  as  to  form  all  the  letters :  to  thefe 
may  be  added  the  three  charaders  denoting  the  end  of  a  word, 
acapiial,  aiidlhe  numerals  I,  2,  3,  &c. 

Sijxe  placing  a  dot  or  a  llrokc  in  a  fquare  makes  a  letter,  the 
fame  compartment  ma)  form  the  batis  of  feveral  character*  ix\ 
certain  circuni fiances;  piovidcd  llie  kw  of  combining  lhei|| 
be  firfl  cfliibliihed. 
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Mjr  method  conilils  in  fuppofing  die  thirteen  places  of  eacli  J 

compartment  to  be  numbered,  as  is  done  in  the  annexed  iigure  H 

(Fig.  2d,)     Now  if,  in  fpelling  a  word,  the  place  of  the  former  ■ 

of  two  adjacent  letters  be  of  a  Icf^  denomination  than  that  of  I 

the  latter,  they  may  both  be  put  in  Ihe  fame  fquare;  in  like  ■ 

manner  if  the  fecond  do  not  exceed  the  third  in  value,  this  ta^  f 

may  alfb  be  inferted  with  the  other  two;  and  the  fame  rule  fl 

will  obtain  with  the  fourth,  Sec,     Letters  of  the  fame  deno.  fl 

nlnatton,  a*  o,  r,  &c.  are  lo  be  placed  in  feparatc  fquares;  ■ 

■od  every  capital  mufl  have  a  compartment  to  itfdf.  Thtt  way  I 

of  writing  obfer ves  no  proportion  bet  wixt  the  length  of  a  word  ■ 

and  tbe  fpace  occupied  by  it :  the  monofyllable  (and)  fills  three  ■ 

fquares;  which  Is  the  number  taken  up  by  the  trifytlablc  (in-  H 

fpeaion)  See  Fig.  I  ft. 

The  elementary  procefTcs  of  the  art  being  now  explained, 
we  cooie  In  the  next  place  to  the  defcriplion  of  the  indrumcnts 
and  thetr  ufes« 

The  wriling-table  is  an  oblong  board,  having  two  parallel  The  miii«| 
brafi  plates  pafDng  from  bottom  to  top,  and  containing  a  fpace 
between  ibcro,  jufi  fufticient  lo  receive  a  fheet  of  paper  :  tKey  j_ 

are  an  inch  in  bfeadth>  and  J  of  an  inch  In  tfrlcknefs,  being  ■ 

fixed  with  their  flat  fides  to  the  table,  A  row  of  fliort  pins  is 
plioed  along  the  middle  of  cither  plate:  each  pin  in  one  row 
ii  oppdite  to  one  in  the  other,  and  the  difYance  of  two  adja- 
cent pins  in  either  plate,  is  exa£lly  equal  to  the  breadth  of  the 
writing  frame.  This  inllrumcnt  is  an  oblong  piece  of  brafs.  Tin  wndaf 
a  quarter  of  an  Inch  thick:  it  has  a  bevi!  at  each  end,  which  *^*'"*' 
parts  pafs  over  the  fide  plates  of  the  table,  and  thereby  fulTcr 
tbe  intermediate  parts  of  the  frame  to  refl  upon  the  paper.  The 
annexed  6gure  (1(1]  (hews  the  flru^ure  of  the  perforated  part 
and  the  fizeof  the  fquares. 

Tbe  procefs  of  flam  ping  the  paper  con  Hfls  In  covering  the  Opentloo  of 
wxlcrfideof  this  plate  with  prinler^s  ink;  a  fmall  hole  being  P'^P""'!  ** 
©ade  in  either  bevil  for  the  reception  of  two  oppofite  pins  in 
the  ftde  plates  ;  the  operation  commences  by  placing  the  frame 
ttJ  the  highell  pair,  it  is  afterwards  fuccefiively  removed  to 
Cicb  inlerior  pair  until  the  whole  page  is  llamped  and  prepared 
for  the  pen. 

This  inftnjment  is  a  fquare  brafs  rod,  four  inchei  long :  Tbe  pea* 
(Kb  Gde  of  the  fquare  being  marly  half  as  long,  as  a  fide 
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<»r 


the  fr»i 


One  end  of  thl 


cqt 


Lmpartment 

away  parallel  to  one  of  its  £des,  fo  as  to  form  a  plate  three 
eights  of  an  inch  long  and  a  ISue  in  thtcknef&:  the  end  of  the 
plate  is  alfo  filed  down  fo  as  to  teave  at  one  corner  a  point, 
which  if  parallel  to  the  axis  of  the  rod :  this  point  is  ufed  in 
making  dots.  The  other  end  of  the  rod  is  cut  diagonally  pa- 
rallel (0  its  axis  therfitby  forming  a  prifnuj  the  end  of  which  is 
an  ifoceles  triangle.  The  extremity  of  this  prifm  is  alfo  cut 
away,  fo  as  to  leave  a  plate  lying  in  the  fame  plane  with  that 
defcfibed  above:  the  end  of  this  plane  has  a  fmall  bevjl  exter- 
nally, which  gives  it  the  edge  of  a  chiflel;  and  it  h  ufed  in 
making  flrokes.  The  writing  frame  always  rcfls  on  that  part 
of  the  page,  which  yoo  are  going  to  write  upon  j  and  the  fides 
of  the  compartments  together  with  their  angles  guide  the  pen 
to  the  proper  places:  the  method  of  ufing  which  will  eafily 
occur  to  ihofc  who  are  acquainted  with  the  alphabet  and  ap^ 
paratus. 

They  ihould  however  be  informed  that  printer^t  M,  i»  fit* 
left  for  the  purpofe ;  it  is  fpread  upon  a  culbion  of  foft  leather^ 
which  muft  be  touched  by  tire  pen,  as  oft  *s  it  is  applied  to 
the  paper. 

'  JOHN  GOUGH, 


MiddUJIum^^  Dec,  15,  1605. 


(See  oiphahcti  next  l^S*^-) 

P.  5.  A  paper  of  mine  was  read  Nov.  ith  before  the  Man* 
chefter  Society,  in  which  I  endeavour  to  demonflrate  Mr, 
Dalton's  doflrine  of  mixed  gafes  to  be  repugnant  to  the  me- 
chanical philofophy.  It  alfo  proves  experimentally  that  water 
augments  the  bulk  of  air  of  a  given  temperature  without  the 
intcrvenlion  of  a /lopple  of  mercury;  from  which  the  non<» 
exigence  of  an  aqueous  aUnofpheie  is  inferred  upon  known 
principles. 
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Denommatiofu  nf  the  Letters, 
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blicraodnuf       p  ea 

g         q    h           r     j           s     k  y 

▼  W  X  z 

*  TVe  fcpiare  diAinguKhed  by  one  ftar  underneath  containf  tht 
Wfk  to  denote  the  end  of  a  word, 

**  The  iquare  fo  diftlnguiJlied  cODtalus  the  mark  denoting  a  ca- 
ficailctttr. 

***  The  fquare  To  rflftinguilbed  conuiDi  the  mark  Hgnifying  a 

mcnl  durafter  or  number. 
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Method  of  unkintr  Sulphur  and  Phofphorus  without  Danger  to 
the  Operator^  and  an  Attempt  (a  exptain  the  Change  tfiat  then 
takes  Place,  By  Robert  Bricgs,  M.  D.  Edinburgh. 
Communicated  by  the  Author, 

Pifiger  of  com-  Mr.  ACCUM  has  lately  favoured  your  readers  wilh  an  ac- 

phurandphor-   count  Of  fomu  experiments  made  on  the  compound  of  fulphur 

pboruf.  and  phofphorus,  Ihow ing  the  great  danger  of  preparing  it  by 

the  ufual  procef>j,  but  without  pointing  out  a  method  by  which 

it  may  be  readily  forroedi  and  that  without  (he  fmallcfl  rifk 

in  the  hands  of  a  careful  operator.     I  fay  careful  operator,  for 

no  preparation  of  fulphur   and  pbofphorus  flioufd  be  handled 

carelefsly.     In  order  to  prei'cnt  eflecls  fimilar  to  thofe  which 

happened  to  Mr.  Accura,  i^the  purport  ot  thi'  paper, 

L>mlred  combi.       Jf  equal  quantities  of  fulphur  and   phofphorus  are  melted 

CJSr'phlf^'horuI^*^^*^^^*^'^  ^"^^^  ^^*^'"  *^  *  temperature  not  exceeding  180*  of 
aada  ito^.  Fahrenheit's  thermometer,  a  certain  proportion  only  of  the 
fulphur  unites  with  the  phorphoru5».  The  remainder  is  eaiily 
wafhcd  away  with  cold  water.  This  does  not  hold  in  higher 
temperatures:  any  quantity  of  fulphur  may  then  be  united. 
Qaalieles  of  thh  Upon  examining  the  compound  after  it  h  perfe^fily  coldj  it 
compound.  ^j||  ^^  found  to  have  a  friable  texlare,  fpungy  appearance,  and 
a  fulphur  colour.  The  heat  of  (he  hand  is  fulficienl  to  meit  it, 
9nd  a  lemperalure  of  about  1  i'l"^  or  nearly  fo  w  ill  fet  it  on  fire 
if  perfcdly  dry.  To  dry  it  perfectly,  however,  i*  very  difficult. 
When  juft  formed,  and  during  its  formation,  there  is  a  Orong 
findl  of  fulphuratcd  hydrogen,  and  a  contiderdble  quantity  of 
I/theheiitbe     that  gas  makes  its  efcape.     After  the  heat  of  the  compound 

raifedneiTlyw    ^ofier  water  is  raifcd  to  200*  or  2 1 0°,  the  water    k   decom- 

botiinf ,  the  'tit 

water  it  rapidly  pofed  very  rapidy ;  white  fumes,  which  before  filled  the  empty 

decompofrd,       fpace  of  the  flalk,  now  ilTue  out  of  its  mouth  in  abundance, 

efcape,  and  it     aTid  if  the  velTel  is  (baken  by  the  hand  or  by  allowing  the  water 

wplodcs.  to  Ijoil,  a  fudden  inflammation  and  explolion  is  the  confequence. 

The  compound  of  fulphur  and  phofphorus  begins  to  decoropofe 

the  water  immediately  after  the  union  ol  the  two  commences, 

but,  towards  the  boiling  point  of  watcr^  that  decompoijlion 

|s  very  rapid. 

If 


I 
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If  yoa  take  lite  velTcI  af  ihe  fire  juft  when  the  white  fumes  The  white 

bave  a\M  the  fi^fk,  but,  before  !hcy  begin  to  iffue  from  its  ^^^VfuTy  lunii. 

BK>atli^  and  place  il  in  a  dark  room  without  ftiaking  it  in  the  nou*  m  the  dark, 

t»  Ihe  whole  fpace  above  the  water  which  h  filled  with  the  *^^^f  J*^ 

white  fumeSf  has  a  beautiful  appearance,  like  an  aurora  p^^^ 

R».     At  this  time  very  frequently,  though  not  always, 

ibMes   of  phofphoraied   hydrogen  gas,    or  rather   fulphur 

)hofphorated  hydrogen  gas,  if  I  may  be  allowed  the  term, 

rfcape  and  take  fire  on  coming  in  contad  wiih  the  external 

IT,  forming  a  beautiful   while  ring  of  fmoke  riiing  to  the 

ieling  of  the  room, — jad  fuch  as  happens  from  the  decom- 

>(ilion  of  water  by  means  of  phofphuret  of  lime  or  polafti. 

Now  what  is  the  change  produced  during  this  formation?  In  this  preedi. 

That  the  water  is  decompKjfed,  is  abundantly  evident,     Bui  wa°cfisft€c«o- 

»hitc  the  hydrogen  of  the  water  efcapes,  w  hat  becomes  of  it*  pofed,  the 

fncjgen  ?  If  Ihe  oxigen  were  alfo  allowed  to  cfcape,  we  (hould  ?*'l!^  '*  *°* 

fed  iti  prefence,  from  explofion  after  explofion  taking  place, 

iminediately  after  it  jelt  the  water  along  with  the  hydrogen, 

jiniled  with  as  much  phofphorus  as  is  fuiiicient  to  fire  the  two. 

The  firing,  however,  only  happens  after  the  fulphur  phof- It  i«  employed 

pbofalcd  hydrogen  reaches  the  external  air,  or  when  the  de- J^*^^  ^°* 

compofition  goes  on  s^ery  rapidly  from  a  high  temperature, 

and  hRei  tlian  the  oxigen  can  be  difpofed  of.     From  all  thefe 

lidi  taken  together,  I  believe  it  mu(l  be  pretty  obvious,  that 

lf»c  compound  which  we  form  of  fulphur  and  phofphorus  under 

Mater,  Ik  not   of  pure  fulphur  and  phofphorus,  but  of  their 

xraides.     That  b,  during   the  jun^ion  of  fulphur  and  phof- 

pbonii  by  heat  under  water,  part  of  the  water  is  decompofcd, 

ibe  hydrogen  cfcapes  after  engrolEng  a  fmall  portion  of  fulphur 

md  pbofphorusi  while  tiie  oxigen  unites  with  the  fulphur  or 

phofphoruf,  or  both,  converting  them  into  an  oxide  ol"  fulphur 

lod  phofphorus.     This  will  be  found  farther  conlirmed  from  ^hich  oxide  Ii 

cciitldering  the  nature  ol  this  compound,     Il  is  very  inllam-  ^JJe*^hAirdu 

mdAe,  much  more  fo  than  a  compound  of  pure  fulphur  and  fimplecom- 

pbofplionM  formed  by  another  roeUjod  which  I  (hall  defcribe  P**^"*^* 

hj  and  by ;  but  which  may  be  converted  into  an  oxide  by  a 

feryOmpleprocefs,  which  I  ^lall  alfo  point  out;  then  it  becomei 

one  of  the  mart  inflammable  bodies  with  which  I  am  acquaint-^^, 

ed.     Farther  the  compound  of  oxide  of  fuiphtir  and  phof- Phofphomi  »n4 

pbwuj,  doei  not  decompole  cold  water  fo  far  as  I  have  been  {"fp**""^'  ^ 
V »  1  »  /■  decompole  water 

•We  to  perceive,  though  the  contrary  is  faid  by  Mr.  Accum  ;  uokfi  heated^ 

Wt  ii  wiU  decompofe  the  water  if  heated* 

U|>oo 
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The  comppand 
firft  mcfiiioned  ii 
cf  the  oxide  i 
ami  the  phoC- 
phor^ted  and 
fulphuratcd 
hidro£en>  cod* 


Bei^  mediod  of 
fomia$iu 


The  mhrture 
heated  io  i  phi  a] 
covcreJ  with  » 
pet  foratQid 


I«phttttl«fl  of 
Mr.  Aceuin*a 

acdJent. 


Up<«j  lh«  whole  then,  I  imagine,  Umt,  this  compound 
when  formed  under  waler,  is  noihing  clfe  than  a  mixture  of  the 
oxide  of  fulphur  and  ihe  oxide  of  phofphorus,  and  Lhat  phor* 
phoraled  hydrogen  gas,  is  not  phofphorus  dilfolved  in  h)'drogen 
gas,  but  a  foluLjon  of  (he  oxide  of  phofphoms  in  that  fluid, 
and  the  fame  may  be  faid  of  falf^huratcd  hydrogen*  {I  is  not 
fulphur,  but  an  oxide  ofCulphur  lhat  is  dlH'olved. 

1  fhall  now  proceed  to  mention  what  1  conftder  as  by  (kr 
the  befl  method  of  forming  a  jundion  of  fulphur  and  phof- 
phorus,  and  of  altcrward*  converting  lliem  into  oxides  without 
tiik  or  danger. 

When  I  firft  began  to  examine  the  nature  of  the  oxides  of 
fulphur  and  phofphorus,  the  decompofition  of  water^  and  the 
cfcape  of  its  hydrogen  only,  at  a  low  temperature,  I  imagined 
that  I  could  eflfe€l  the  union  of  the  two  much  better  withoat 
the  water. 

I  took  a  phial  gl?fs  and  filled  one  third  of  it  with  the  ufual 
proportions  of  fulphur  and  phofph  or  us,  I  lied  a  pleccof  i^rong 
bladder  over  Ihe  mouth  ofthegbffi,  and  made  a  fmal!  hole  in 
it  with  a  pin.  I  expetled  that  after  (he  phofphoms  began  to 
melt,  probably  it  would  fite  with  the  fmall  f|uantity  of  oxigen 
of  the  atmofpheric  air  in  the  phial,  before  the  fulphur  and 
phofphorus  had  joined.  I  therefore  ufed  the  precaution  of  i 
fmall  hole  iti  the  bladder  to  allow  the  efcape  of  the  rarefied 
azotic  gas.  It  did  fire,  and  was  followed  by  a  trifling  ex- 
plofion. 

The  heal  was  by  this  fuddenly  augmented,  the  union  of  the 
fulphur  and  phofphorus  formed  immediately^  and  noihing  more 
particular  happened*  The  heat,  however,  Is  raifed  fo  fudden- 
ly that  if  ihe  phiat  h  large  it  is  very  apt  to  break.  I  would 
not  therefore  recommend  this  to  be  tried  by  a  young  chemifl 
without  great  caution* 

Before  going  fai  ther,  I  would  now  attempt  to  explain  the 
accident  that  happened  to  Mr.  Garden  as  related  by  Mr,  Accuro, 
The  compound  of  oxide  of  fulphur  and  phofphorus  which  kc 
was  melting  with  the  phofphorus,  had  either  nut  been  tho- 
roughly freed  from  water,  which  it  is  very  ditfictilt  to  do,  and 
fiencc  the  explofion  is  cafily  explained  on  the  principles  which 
I  have  already  related  j  or,  allowing  that  there  was  no  water, 
tHephofphoru*  had  been  fired  by  the  oxigen  of  the  atmofpheric 
air  in  the  upper  part  of  the  phial,  at  the  very  moment  of 

(Viaking 
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IMung  tlie  glafs.  This  of  courfe  would  raife  a  quantity  of 
tbe  melted  phofphorus,  and  at  tlie  fame  time  oblige  hioi  to 
reroove  his  finger  from  the  mouth  of  the  phial.  The  hiifhly 
rafified  tiitrogen  would  rafh  out  with  violence,  carrying  pait 
of  the  melted  phofphorus  along  with  it,  an  exploCion  and  its 
eSeOs  woald  be  tbe  confequcnce. 

A  pretty  loud  report  may  be  produced  by  heating  any  por- 
Gonof  air  in  a  phial  glafs  covered  by  the  linger,  on  fuddenly 
removing  ihe  finger. 

This  explanation,  however,  h  rendered  abundantly  evident  Itperlmeat  In 
torn  what  follows.     Fill  a  phial  glafs.  or  what  is  ftiU  betler,  ^^^f^^  ^^J'^Jj^ 
a  thin  glafs  lube  A)at  hermetically  at  one  end  with  fulphurphur  grada*ilf 
and  phofphofus.     Cork  it  firmly,  and  plunge  the  lube  '"to  J***'*^'^  * 
hot  water,  Ihe  heat  of  which  is  to  be  gradually  augmented  til]  vfffd,  unite 
it  boils.    The  fulphur  and  phofphorus  will  melt  and  unite  ^'^^^^  *^"«^« 
peaceably.     Shake  ibem  after  taking  the  tube  from  the  boiling 
water,  that  the  mixture  may  be  compleat,  and  no  accident  wjtl 
happen. 

It  U  hardly  ueceflary  to  caution  againft  plunging  the  tube  Not  fo  if  the 
into  boiling  water  at  firft.     A  contrary  plan  allows  any  fmall  h"' b«  '"ddeiu 
qaaotity  of  oxigen  llmt  tnay  be  prefent  in  the  very  fmall  porttoi) 
of  «tr  liiat  may  remain  between  the  particles  of  the  fulphur 
tad  phofphoras  to  be  taken  up  by  the  phofphorus  before  mek* 
sDg.    If  a  compound  of  fulphur  and  phofphorus  be  prepared  Tl>'»  compoun* 
a*  above  direcled,  having  only  a  fmall  proportion  of  fulphur,  ^^^.^  ^han  The 
il  bat  a  jrcllowifli  white  colour^  isfolid  when  cold,  and  has  a^^it  cnc^acioaed 
CT^Iialliiced  appearance.    This  fubHance  is  more  inBammable  °^"^  * 
tfaaa  phofphorus^  but  not  by  any  meant  fo  much  fo  at  a  dry 
OKjde  of  fulphur  and  phofphorus.     This  compound,  however, 
nay  be  cafily  converted  iiio  an  oxide  by  the  following  iimple 
procefs.  Set  fire  to  the  mixUire,  A  ill  in  the  tube,  b)  taking  out  ^"*®  "f^^'^ch  H 
liccork,  admitting  a  little  air,  and  plunging  a  hot  wire  into  it ;  b^^comhottion. 
allow  It  to  barn  only  Ave  or  fix  feconds.     Jt  will  by  this  be 
converted  into  li»e  oxide  of  fulphur  and  phofphorus,  be  found 
to  refcmble  in  appearance  very  much  a  neutral  fait  efflorefcing, 
luhtiaieioto  tlie  neck  of  the  glafs,  and  be  fo  very  inflammable 
Ibl  the  rniUnt  you  bring  it  into  the  air  it  catches  fire,  though 
U^t  iherraomuler  beat  the  freezing  point, 

Idtnhttrgh,  Occanber  15,   1U03, 
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On  the  heji  Method  of  ajl'ertaimn^  the  Dip  at  Sea*     In  a 
from  Mr.  Ezekiel  WALKta, 

To  Mr.  NICHOLSON, 
SIR, 


The  dip  of  the 
horlxon  render- 
ed vcrynnccTtajQ 


h 


Theb*ckob- 
femtioa  will 

klbew  the  dip* 
I 
li  II  bcil  found 

hj  tjJting  the 
fiui'i  ilcicude 
«nd  iti  oppoJite 

tfuppltmenc  bjr 
two  p«r(6n»  i 
r 


or  by  one  perfo» 
«llch  two  inifcru- 


IT  is  well  known  that  rcfra€lion  varies  fa  macli  near 
horizon  as  to  render  tlie  deprelTion  or  dip  %'ery  uncertain 
whence  it  feems  deftrable,  in  ihe  prefent  improved  ftale  of 
navigation,  to  find  the  dip  by  obfervalion  railicr  than  iruJl  la 
llie  table.  An  inftrument  fo  conflruded  as  fo  meafare  an 
angle  of  J  80"  would  be  very  convenient  tor  tiiis  purpofe, 
and  the  back  obfervalion  in  Hadley's  quadranl  has  been  pro- 
pofed  J  but  the  bnck  obfervation  is  attended  with  fo  many  in- 
conveniences to  the  obferver,  and  fo  little  to  be  depended 
upon,  as  to  render  it  nearly  ulelefs.  The  instrument  which  I 
have  propofed  for  lakijig  any  angle  lefs  than  1 80^  feems  well 
adapted  to  tliis  purpofe  *,  Tho  diilancc  of  the  two  oppofiic 
horizons  at  fc-a  i>  =  ISO*'  +  twice  the  dip;  but  the  motion  of 
the  fhip  renders  this  method  very  Ifoeiblefome  and  uncertain  j 
for  whatever  uncertainly  attends  taking  an  altiltide  of  a  celef- 
tial  object,  (liat  uncertainty  i»  doubted  in  taking  ihediHance  of 
the  two  oppotUe  horizons.  To  avoid  this  inconvenience, 
let  the  meridian  altitude  of  the  fun'j  upper  or  tower  limb 
be  taken  with  a  fextant  by  one  obferver,  and  at  tlie  fame 
time,  let  another  obferver,  with  an  inflrument  fo  conflruded 
as  to  meafure  an  angle  of  \^(P  take  the  distance  of  the  fame 
limb  of  the  fun,  from  tbeoppofite  horisson ;  the  fum  of  fhefe 
two  angles— 180**  is  ^  twice  the  dtp.  And  as  tvro  obferva- 
tionsof  the  fun's  altitude  are  thus  taken  independently  of  each 
other,  the  latitude  will  be  obtained  with  greater  precifion  than 
by  a  Kingle  one. 

The  obfervations  may  alfo  be  taken  with  two  inftrumcnts 
by  one  pcrfon. 

Let  the  obferver  begin  fome  time  before  noon,  and  tak%  the 
altitude  of  the  fun's  limb.  2.  With  the  other  inftrument  take 
the  diftance  of  the  fame  limb  from  the  oppofite  point  of  itw> 

*  See  Philofophical  Journal,  vol,  ir<  p.  SI 8,  and  vol*  vi.  p.  219i 

horizon* 


tKOCtiS    FOR    FABJllCATtyG    ALUM* 


63 


lortzon^  then  take  the  lirfl  inflrument,.  and  corred  the  ob« 
lirrvatioo  ;  and  fo  contltme  lo  ufc  the  in/lruments  alternaldy 
till  tiie  fun  ihall  arrive  at  his  grealefl  altitude. 

If  the  Ciitx'i  altitude  were  taken,  when  off  the  meridian,  by  Th»i  method 
two  ohferversj  in  the  manner  above  mentioned^  in  order  *^o  jn  ftJJ inrSc 
tiod  the  hoar  from  noon,  it  might  greatly  add  to  the  accuracy  iimu 
=«{  that  important  problem. 

REMARKS. 
Ffotn  the  above  ftridlarci  it  appeari,  that  navigation  might 
receive  many  improvements  from  an  inilrument  that  wuuJd 
[filie  ia  the  largcd  angle^  and  admit  of  being  accurately  ad> 
juiled.  The  latitude  and  tfme  of  the  day  might  then  be  dc- 
Icnnined  with  greater  prcciCon  than  at  prefei)t»  and  tlie  liinJlte 
the  method  of  finding  the  longitude  by  the  lunar  theory 
Id  be  enlarged. 

EZEKIEL  WALKER  •. 
Dec€mb€r22,  1803. 

(To  be  cimtimtcd  in  a  future  convtmntcutian,) 

ERRATUM. 

Vol,  VI.  p.  219,  near  the  bottom,  iot  120*,  read  180«". 
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}im  Fro€eft  for  Jahricating  AUm  artificiolitf  and  without  tUc 
A^aitce  qf  Evaporation.  Bif  Cit,  CuaAUDAU,  Correspond' 
ag  Manher  qf'  titt  Socutj  qf'  Apotlucanet  of  tarii  ^. 

i\.  REPORT  was  made  to  the  National  InQitute  In  Fruc- 
bdor  of  the  year  9j  by  Citizens  Guyton  aad  Vauqut^lin,  on 
ftoew  procefs  of  Citizen  Curaudauj  for  the  artihcial  fabrira- 

of  alum.     As  this  report  ii  not  generally  known,  we 

to  communtCiitc  it  to  our  readers. 

'itizen   Curautbu  propofes,   in  the   fabrication   of  aluoa^  Procefs  emp!o/. 

lb  employ  one  hundred  nartii  of  clay,  and  five  of  muriate  of  *^  ^^  ^^f- 
'*  ..  J--..  .  rt     Cutaudau  to* 

'l4a.  diluted  with  a  ijuanlU)  ol  water  fuflicicnl  to  give  a  pally  make  alum  * 

CQoiUbfice  to  the  mixture.     Jl  u  then  made  into  loaves^  with  aft)6ciait>-. 

too  clay  and  ^ 

•Fromtht  Annale*  dc  Chlmie,  Floreal,  An*  \U  No.  137.         kncadd  with 

which  w^terj  ihcloavet 
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are  ignited^ 
«oolcd,  pounded, 
and  one  fourth 
«f  fulphurk  acid 
water  is  tAded 
hy  degrees  till  to 
timet  tbe  acid« 


To^ 


Thetlam  eryf- 
taliscs  bjf  cool- 
ing* 


W*(hlDg8 

Cjuployed  in  a 

liiUequent 

eperatkua* 


The  motHcr- 
waters  ufcful 
in  nuking 
(Tuflun  blue* 
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which  a  reverberatory  furnace  it  filled,  and  wherein  a  hutk 
fire  is  kept  up  for  Iwo  hours,  or  until  the  in  fide  of  the  furnace 
is  obfcurely  red.  The  calcinalion  being  iinJthed,  ihe  day  U 
reduced  to  powder  and  put  into  a  found  cafk ;  one  fourth  of 
its  weight  of  fufphuric  acid  i^  then  poured  over  it,  at  fevcml 
intervals,  agitating  it  ftrongly  upon  each  addition.  As  fooo 
as  the  diflengaged  vapours  of  muriatic  acid  are  dilTipated^ 
a  quantity  of  water  equal  to  that  of  the  acid  is  added,  ^nd  it 
is  flirred  as  before.  .  This  produces  a  combination  between 
the  acid^  theeartli,  and  the  water,  fo  rapid,  that  the  mixture 
heats,  fwclls  and  emits  abundance  of  vapours,  Laftly,  when 
llie  heat  has  abated  a  litlle,  water  is  continually  added  until 
the  quantity  amounts  to  about  eight  or  ten  times  that  of  the 
acid. 

When  that  part  of  the  earth  which  is  ufelcfs  in  the  formation 
of  the  alum  Is  depofiied,  and  the  liquor  become  clear,  it  i» 
drawn  off*  into  veflcls  or  boiler.'i  of  lead.  A  qiianlity  of  water 
equal  to  that  of  the  liquor  drawn  off,  is  then  poured  over  ihc 
refiduuro,  and  afterwards  added  to  the  firft  ;  laflly,  a  folution 
of  polafh  Is  mixed  with  tlie  lye,  in  which  the  alcali  amounli 
to  one  fourth  of  lire  weight  of  the  acid  employed,  and  it  is 
agitated.  If  the  preference  be  given  to  employ  fulpbateof 
potalb,  the  quantity  ufedmuft  be  double  that  of  the  alcah'. 

After  a  certain  lime,  the  liquor  by  cooling,  affords  cryfiah 
of  alum,  the  quantity  of  which,  when  the  cryfiallizalion  is 
completed,  amounts  to  three  times  the  weight  of  the  acid 
made  ufe  of.  This  alum  is  refined  by  ditfolving  it  in  tlje 
fmalleft  porhble  quantity  of  boiling  water;  and  k  is  then  as 
pure  as  the  bell  alum  of  commerce. 

As  the  refidue  ftill  retains  fonic  faline  parts,  Citizen  Curau* 
dau  recommends  wafliing  it  a  third  lime  with  a  quantity  of 
water  fuMcicnt  to  exlraf!  all  the  fait,  and  to  ufe  this  inficaU  of 
fimple  water  In  a  fecond  operation;  by  which  means,  there 
will  not  be  any  lofs. 

Thus,  witlvout  the  airiftaiice  of  heat,  the  greatefl  part  of 
the  alum  formed  in  the  operation  is  obtained,  which  is  highly 
beneficial.  The  author  recommends  the  nfe  of  the  mother- 
waters,  which  fill!  contain  alum  with  fulphate  of  iron  verjr 
much  oxtded,  in  the  fabrication  of  pruffian  blue,  to  which 
purpofc  they  arc  well  adapted* 

Hi 
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»  ~ 

H«  confideri  Uie  fabrication  of  alom  as  particularly  ad- TbU  proceft 
«Mitageoas  to  the  roanufkaarers  of  pruflian  blue,  becaufe  J^^h^mtkertof 
tfaejr  may  calcine  their  clay  at  the  fame  time  with  their  animal  pruHiAO blue* 
maiten,  without  any  increafe  of  expence.     They  will  have 
no  need  in  that  cafe  to  add  potaQ) ;  and  the  prefence  of  iron, 
iitfiead  of  being  injurious,  will,    on  the  contrary,    be  very 
tifelbJ,     If  Ihey  are  de^rous  of  fabricating  alum  for  falc,  they 
may  ufe  the  fo^ution  of  fulphate  of  potafti  arifing  from  the 
waflitng  of  their  pnifiiun  blue,  and  which  is  ufually  loft,  in- 
lievd  of  water^  to  didfotve  tlie  combination  of  alumine  and 
lulphoric  acid.     The  refjdu urns  or  refafe  of  the  diftillers  ofR<f"^«=°''^^5 

r       ■  II  •11  ,       r  r  i        (iiftilJatJon  gl 

Aquafortis  arc  equaily  applicable  to   the  fame  purpoles  :  the/  »qu3/orti»  mty, 

ctifitain  the  aiumine  and  po(a{h  rcquilite  to  the  compofition  of  b«»ft^ 

alttm,  and  it  will  be  fufficient  to  fprinklc  this  fubHance,  re- 

daced  to  powder,  with  fulphuric  acid,  and  to  add  the  necelfary 

<|aai}tj*ty  of  water  to  tlie  mixture,    proceeding  as  has  been 

direded  above.     The  mother-walers  of  thefe  alums  are  alfo 

ufettil  in  the  fabrication  of  prufTian  blue. 

Wc  may  a)fo  oblerve  on  this  occafion  that  the  refufe  of  the'E  ccwitajni  aa 
dtfHflef  s  of  aquafortis  contain*  more  alcali  than  is  required  for 
the  iattiiation  of  the  fulphate  of  altiminc  formed  by  the  clay, 
and  that  to  obtain  the  greatefl  poffible  quantity  of  this  fub' 
Ibnce^  it  is  neceflary  to  add  an  eighth  by  weight  of  this  earth 
ciicined,  according  to  the  procefs  of  Citizen  Curaudau;  and 
tbal  in  u6ng  about  flxty  parts  of  acid  to  a  hundred  of  this 
earth,  at  leaft  one  hundred  and  eighty  parts  of  very  fine 
alam  are  obtained. 

Crtizen  Curaudau  affirm*,  that  he  has  for  a  long  time  pre- Profits  from 
pared  alum  by  thefe  ditferet»t  procefles  with  an  advantage  o*  n^^f  JJ^^cfr 
BOre  than  23  per.  cent,  over  that  of  commerce,  and  that, 
notwilbftandtng  the  price  to  which  it  has  now  fallen,  he  (llll 
dcmes  from  10  to  12  per,  cent,  profit.  Laflly,  the  manu- 
Marers  of  prulTian  blue,  to  whom  the  poiafli  would  be  no 
^pcnfe,  would  at  this  time  gain  from  17  to  18  per.  cent,  by 
making  this  fait  artificially. 

From  the  contents  of  this  report,  is  is  feen  tbal  the  memoir 
of  Citizen  Curaudau  contains  thereCults  of  experiments  made 
<xi  a  targe  fcale,  highly  intcrefling  to  manufa^urers  and 
inerckants^  and  that,  in  this  view,  it  will  be  ufeful  to  circulate 
tlicm  through  the  channel  of  the  fcientific  Journals,  Wc  are 
Chereiorc  cf  opinion,  that  the  clafs  will  give  much  credit  tu. 
Vol.  VII.^Januakt,  U04.  F  CKisca 
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OH   TUS    FIERY    MBTKOR. 

Citizen  Curaudau  for  having  publilhed  llie  refult  of  his  <ib- 
fervations,  and  ihat  it  ought  to  encourage  htm  thus  lo  turn  the 
produd  of  his  ufeful  labours  lo  ihe  advantage  of  his  country. 

Done  in  the  clafi  of  phylicaJ  and  roathenialical  fciences, 
the  1 1  th  Ff  uditlor,  in  the  year  IX. 

Signed,  Guyton  and  VAuaVELJK, 

The  clafs  approves  tlie  report  and  adopts  the  conclullons. 


XIV. 

Letter  from  Mr.  J^mn  Fakcy,  concerning  the  great  fiery 
Meteor  of  Nov.  I  $,  and  on  other  Suhje^s, 


To  Mr.  NICHOLSON. 


SIR, 


Cttmft  ijate  or 

the  jppevance 
of  die  fiery  me- 
teqrln  Novem- 
ber J  aft. 
It  «wi  m  the 


Inqttlrlei  aboat 


1  HE  great  value  of  yo\XT  Journal,  as  a  record  of  fafks  con- 
ntded  with  fciencc,  induces  roc  to  requeft  you  will  correft 
the  errors  which  have  unfortunately  crept  into  your  account  oi- 
the  meteor  of  the  iSih  ult.  which  is  defcribed,  in  the  fecond 
line  of  the  title,  and  in  the  firft  line  of  the  account  at  page  279, 
lo  have  happened  on  ihe  jixfA  ;  and  alfo  in  the  title  of  the  cuts 
in  the  next  page,  where  it  is  defcribed  as  an  event  of  the^- 
teenih,  I  am  much  concerned  that  your  friend  who  faw  this 
interellin^  phenomenon  over  St.  Ann's  church-yard,  did  not 
give  an  eftimate  of  its  elevation,  or  of  its  neareft  approach  to 
the  acenilb,  or  of  the  number  of  fcconds  during  whicli  the  light 
occafioned  by  it  continued* 

I  was  not  fa  fortunate  as  to  fee  ii  myfelf,  or  iince  to  meet 
wiih  any  fcientific  perfon  who  did,  but  on  the  following  even- 
ing, I  enquired  minutely  of  four  or  five  watchmen  of  St.  Alar- 
tin's  and  Si.  Margaret's  parifhes^  who  were  in  diHereot  places 
at  the  lime  in  their  way  lo  their  refpedlive  watch-houfesj  I 
went  wilh  each  of  ihcfe  perfons  to  ihe  fpot,  and  heard  their 
relation  of  every  circuraftance  which  Ihey  faw;  one  of  ihefe 
perfons  being  jufi  by  ihe  Horfc-Guards  within  the  Park,  and 
another  in  the  front  of  the  Admiralty,  agree  in  fixing  ihe  lime 
at  ab<jut  twenty-nine  minutes  paft  eight  by  the  Hurfe-Guards 
clock  ;  from  their  comparif'^n  of  its  height  with  the  fevcn  dart 
then  vi{i)>Ie  (Ihough  it  was  rather  ha;£y}  I  am  inclined  to  think 

that 


I 


ts  rnt  riERY  meteok. 

pafled  vriUiin  about  30*  of  the  zenilK,  to  the  South  of  it>^ 
in  a  directian  irgm  E  S  E.  to  W  N  W.  by  cauGng  thefe 
perfons  feparately  to  count  one,  two,  three,  &c.  as  long  as 
they  thought  the  Vight  laded,  while  I  looked  at  ray  watch,  I 
conclude  its  light  lafled  but  five  feconds,  which  agrees  very 
well  with  the  two  or  three  feconds  in  which  ii  was  flrong 
enough  to  aflefl  perfons  in  a  room,  as  mentioned  by  you  at 
|«g<?  279, 

During  the  very  heavy  fall  of  fnow  on  Monday  evening  the 
5lh  Inft.  aA  I  wa*  refurnin);  home  from  Drury-Lane  Theatre, 
1  faw  at  diOant  intervalji,  four  or  five  fiKlden  f]afhes  of  tight, 
whidi  attracted  the  notice  of  many  perfons  near  me,  and  wat 
coDcladed  to  be  lightning:  has  lightning  been  obferved  during 
the  formation  of  fnow  in  the  atmofphere?  The  air  felt  rather 
warm  at  the  time. 

Voar  candour  will,  I  truft,  cxcufe  nie  in  lamenting  Uie  too 
coucifc  defcripf  ions  given,  at  pages  218  and  2 1 9,  of  the  fyphon, 
and  of  the  fubfiituie  (or  a  fly  wheel ;  it  has  not  appeared  evi» 
dent  to  me  that  the  fyphon  would  aft  at  all,  without  a  flop 
cock  below  the  funnel.  Fig.  3,  In  line  7  of  page  219  the 
i!  '^  has  evidently  made  fome  miftake,  and  what  is  given 

low  in  explanation  of  Fig,*2,  is  fo  far  Uom  evident,  that  I 
hope  you  will  at  your  leifure  give  a  more  detailed  account.  In 
page  220>  laH  line  but  one,  it  fhould  refer  to  Fig,  4  inflead 
tif  S. 

You  will  greatly  oblige  me  by  giving  a  place  in  your  Journal 
to  a  paper  of  Mr.  Pbyfair's  in  the  Edin,  Trans,  vol.  V.  IS02, 
containing  Theorems  on  the  Figure  of  the  Earth.  And  to  a 
paper  irv  the  Trans,  of  the  Linncan  Society,  deicribing  an 
exlfaordinary  appearance  of  llie  layers  of  flint  in  the  chalk 
IbmUof  the  Iflc  of  Wight,  I  am  in  hafte. 
Sir, 

Your  obedient  humble  Servant, 

JOHN  FARCY. 

Dec.  15,    1803. 
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REPLY.     fV,,y. 
Having  received  Mr.  Woulfe's  commanication  late  in  (hm 
BOQth^  I  gav«  llic  account  nearly  in  ihcconcife  words  of  the 
F  2  inventor. 
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inventor,  I  will  lake  an  early  opporlimity  of  fpeak'mg  mom 
fully  refpedling  it.  In  Mr.  Howard's  fyplion  Ihe  funnel  part 
may  in  fome  meafure  be  confidered  as  a  fubftitule  for  ihe  fide 
fusion  pipe.  In  large  fyphons  neither  will  operate  unleff  there 
be  a  ftop  cock  at  ihc  bottom  of  the  outer  leg:  in  fmall  inllru- 
menls,  fucb  as  that  in  the  drawing,  the  lloppage  is  made  by 
the  finger. 

The  principal  intention  of  a  pcricxlical  journal  being  lo  pub- 
liO;  in  Ihe  form  of  a  book  fucb  eflfays  as  from  their  concifenefs 
nijgiit  neither  be  circulated  tior  prefer ved  adcciuatcly  to  their 
merits,  it  feems  to  fallow  that  larger  works  muft  for  the  moft 
part  be  exceptionabie  from  the  fpacc  they  occupy.  The  ex- 
cellent Irealife  of  ProfelTor  Play  fair  being  in  Englifti*  and  of 
conlldcrable  length,  has  not  yet  been  reprinted  in  our  work, 
chiefly  for  the  Litter  rcafon ;  but  1  will  avail  rayfelfof  the  obli- 
ging indications  of  Mr.  Farcy  to  rc-conftder  both  the  workt 
lie  mentions. 
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Method  of  rtfioring   rancid  EJJcnlial  0*7*.      By  J.    B.    Dt 

ROOVER.* 

l-'URING  my  long  and  frequent  experiments  on  eflential 
oils,  I  have  difcorered  a  method  of  r^Jloring  them,  when 
rancid,  which  appears  to  polTcfs  great  advantages.  The  ex* 
periment  which  led  me  to  U  is  as  follows: — 

I  mixed  one  ounce  of  fulphuric  ether  with  fixteen  ounce* 
of  oil  of  peppermint  fiightly  rancid;  I  left  ihis  compound  in 
digeftion  for  twenty-four  hours,  and  then  added  five  pints  of 
fpirits  of  tiie  fame  mint.  The  folutton  was  complete.  I  fil- 
tered the  liquor  and  di flitted  it  over  the  water  bath.  I  «x- 
pe^^ed  {hat  nearly  the  whole  of  the  oil  would  have  pafled  over 
in  Ihc  difiillalion  along  with  the  alcohol  aj)d  the  ether  j  but,  on 
opening  the  flill,  I  was  much  furprized  to  find  the  greater  part 
of  the  oil  fwiniming  on  the  furthce  of  the  refidual  fluid.  To 
afcertain  the  quantity  of  oil  which  had  palTed  over^  I  precipi- 

•*  From  the  Journal  of  Van  Mons  (to  whom  tt  was  communis 
cated  by  the  author,;  V.  107.  No.  13, 
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tiitd  it  from  il$  foIutioQ  in  alcohol  by  water»  according  to  my  Oil  was  fc- 
meihod,  aiid  four  oances  and  a  hali'  of  oil  were  feparated  as  Jj^^^^f  i,J*^ji. 
IrjiQfjparent  and  colourl^fs  as  water.  ing  water. 

I  then  poured  the  refiduum  of  iheflill,  together  with  the  Second  diftilla* 
fpirit  and  the  water  of  precipitation^  after  liaving  feparated  the  p^^j^L!      ^ 
oil,  into  an  apparatus  over  a  naked  fire,  and  diAilled  a  fecond 
time.     I  had  the  fatisfadion  to  find  a  fpirit  rife,  the  water  of 
ivbich,  that  came  over  at  the  fame  time,  depofited  an  oil  as 
perfetk  as  before.     I  repeated  thii*  cohobation  by  pouring  the  Cohobation  aai 
mixlare  of  fpirits  and  water  on  the  remaining  oil  ifi rough  the  "'^^^^""tions. 
Deck  of  the  alembic  until  I  had  coUcfled  in  all  twelve  ounces 
and  a  half  of  oil  as  fragrant  and  free  from  rancidity  as  the  g^ve  i  pure  oil, 
freiheftand  beA  oil  of  peppermint. 

I  rediAed  the  fpirits  and  judged  by  fome  trials  that  It  might  Some  ml  in  the 
contain  rather  more  than  one  ounce  and  a  half  of  oiL 

What  remained  in  the  ftill  waia  thick  adhcfive  matter  *>*"  ?*i"'*i*if**"*' 
the  nature  of  turpentine*     I  boiled  it  with  waterj,  and  obtained 
ten  gros  (drams)  of  a  fort  of  dry  turpentine  fimilar  to  refin. 

It  i*  difficult  to  afcertain  in  what  manner  the  addition  ofThcorettcalfpe* 
alcohol,  or  ether,  contributes  to  the  re(lorationy  and  in  fome 
ffleafure  the  regeneration  of  Co  large  a  cjuantity  of  eflential  oiJ» 
which  bad  loft  the  grcateft  part  of  its  peculiar  odour. 

Formerly  it  would  have  been  faid,  Uiat  the  fpirilus  reOor, 
with  which  tlie  alcohol  of  peppermint  was  impregnated,  bad 
produced  this  effefl;  but  now  when  we  know  tliat  the  fmell  of 
in  eiTential  oil  does  not  depend  on  a  peculiar  principle,  but  on 
aconftitulion  proper  to  the  oily  compound,  we  cannot  admit 
thai  the  oil  of  the  alcohol  had  rendered  any  particle  of  the  dif-^ 
tromalized  oil  odorant;  but  we  muji  fuppofe  that  the  ether  or 
ibe  alcohol  are  in  their  decompolition  identiiied  with  the  fub* 
£tancc  of  the  oil. 

In  fad,  the  alcohoU  and  more  efpcclally  the  ether,  contains 
^atacondituent  part  hidrogcn,  which  is  the  bafe  of  almoft  all 
'  n.  Alcohol,  ether,  and  the  elfeotial  oils,  are  equally 
i^o  undergo  an  alteration  in  the  relative  proportion  of 
thcif  principles.  There  is  confequently  no  obflacle  to  our  ad- 
mitting this  concurrence  of  chemical  operation  for  the  refto- 
faiion  which  I  have  obtained  of  the  oil  of  mint. 

Another  circumftance  tends  to  fupport  tliis  explanation.  I 
at  firil  attributed  the  oil  which  I  obtained  in  the  fecond  ope- 
ration t«  the  difierence  of  temperature  of  the  bath,  and  of  the 
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naked  (ire.  But  the  oily  produfis  of  the  fuKequenl  dlftinalton* 
being  ali  made  at  the  fame  lempprature,  led  me  no  caufe  for 
lieiitation  in  explaining  the  effect  by  a  lucccflTive  re-adion  of 
the  ether  orihe  alcohol  on  the  hidrogenated  oil, 

A  third  circumftance  in  confirmation  of  this  opinion  Is,  that 
the  (Quantity  of  alcohol  appeared  to  me  to  be  fenfibly  diminiJhed, 
and  that  tii  the  fmell  of  (he  oil»  which  was  pcife^ly  pure,  I 
did  not  find  the  leall  trace  of  ihat  of  ether,  which  is  fo  ea(tly 
diftinguifliable.  It  i«i  true  that  during  the  repealed  diftillalions, 
the  ether  might  have  beendiflipaled  as  well  as  the  porlron  of 
alcohol,  which  conftitaled  the  dlriVrence  between  the  original 
and  rubfequent  quantkieaof  that  liquid. 

It  remains,  nevcrthelcfs,  to  be  explained  how  a  principle  of 
thu  alcoho!,  by  atlimilalion  with  the  principles  of  the  oil,  Qiotild 
produce  precifely  the  proportional  comjiound  which  forms  the 
fpecies  of  oil  on  which  it  re-a(5ts.  To  4his  it  may  beanfwercd 
that  the  baf«  of  this  orl  is  onlydifpofed  to  take  that  principle 
which  (hall  replace  it  in  it*  original  (late. 

But  even  fuppoftng  this  explanation  to  be  unfounded,  and 
that  the  influence  of  the  elher  and  the  aloohnl  (ball  appear  to 
be  merely  concurrent  circ  urn  (lancet  for  producing  a  feparation 
of  the  particles  of  oil  and  reUoting  il^  qualities,  it  is  neverlhe- 
Ief«  certain,  that  the  fame  effi^cl  has  not  hillwrto  been  prcKJuccd 
by  any  other  means,  and  that  my  experiment  furnilhes  us  with 
a  valuable  method  of  reitoring  lo  commerce  an  immenfe  quan* 
tityof  eHenlinl  oil,  which  would  oiherwife  be  of  no  value, 
ikJ  experi-  P.  S.  Since  ttie  above  mentioned  experiment,  1  have  made 
another  trial  with  an  oil  which  flowed  as  ihick  as  turpentine, 
and  had  no  fmel!  by  which  the  plant  from  which  it  was  ex- 
traced  could  be  diliinguiftiud.  1  mixed  f<jur  ounce*  of  ihii 
oil  with  two  drarns  of  fulphuric  ellier,  and  alter  four  days  djf- 
tilled  it  with  pure  water.  Two  ouncesaiida  half  of  oil  came 
over  as  clear  and  as  fluid  as  fpirrts  o\  wine,  having  the  bed 
and  moll  decided  odour  of  wild  thyme.  There  remained  in 
the  ftill  (wo  ounces  of  rt-rnvouii  matter  of  a  dark  red  colour. 

In  this  experiment  tite  ether  certainly  developed  the  fmell  of 
(he  0(1  on  which  it  re-aOed,  or  rather  it  recompofed  the  oil  by 
tranfniiltiiig  its  hidrogenous  principle  lo  the  oily  bafe. 
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Slttjtiom^  I,  rtjpefitng  ike  Place  q/  the  ereS  Imas^e  Iwhind  tf 
Concavt  SpeaUum;  2.  and  of  the  Image  formed  by  u  CtmcavC' 
eonrei  Mirror  which  u  n^^  Left-handed,  and  fuat  the  Property 
of  retail  tn^  on  itt  Aii$  along  vtth  the  Mirror ^  but  tiLice  as 
/aft;  and  3.  the  Figure  of  (he  Sky,  By  a  Corr^pondent, 

To  Mr.  NICHOLSON, 
S  I  R. 

1  HAVE  a  general  knoivlcrlge  of  the  delightful  fclcncc  of  Queftiow  pro-, 

optics,  but  have  no  pretcnfions  to  an  intimate  acquaintance  ^ 

with  its  depths.    I  have  therefore  prefitracd  (o  rccjueft  you  will 

either  g}ve  your  own  fcntjtnent*  on  ihe  following  difficulties, 

or  la^  them  before  your  readers,  fume  of  whom  I  hope  will  give 

a  popular  explanation  of  them. 

1 .  \Vc  are  taught  b)  all  the  writers  on  vifion  that  the  didance  Gtacral  ftitt 
of  any  objeft   is  afccriained  from  the  divergence  of  the  rays  m^o/ty'whid 
from  anjr  atfumed  point  on  its  furface,  and  that  a<;ihe  fenfe  or  we  infer  th« 
jodgtoervt  refers  to  the  point  of  divergence,  we  may  have  a  J^^^*^**|  ^f'^i 
perception  of  an  optical  ima<je  by  reference  to  that  region  or  bie  objcft*. 
part  of  fpace  from  which  the  rays  in  their  laft  courfe  are  di- 
redcd,  whether  they  have  inahfolute  feet  proceeded  from  ihi» 
M  point  or  not.     Thus  tt  U  (hat  we  fee  an  image  behind  a  Looking  lUfs, 
Iftfjlcmg  g!af«  though  the  rays  fiave  never  a^ually  proceeded 
(lorn  thu!  image;  but  only  move  in  the  fame  direflions  as  if 
Ibey  had  done  lo.     If  the  mirror  be  convex,  the  image  wilt 
be  nearer  to  its  furfice,  bccaufe  the  rays  will  be  more  feat, 
lerccland  divefg-rrnt,  and  fecm  to  have  come  from  a  nearer 
point.     And  parallel  rays  are  laid  to  come  from  an  objcd  in- 
finitely dtfhint. 

Now  Sir,  my  query  refpe^ling  the  concave  mirror  is  ihia: —  Phenomena  of 
When  I  hold  my  face  dole  lo  the  furfacc,  the  image  and  oL.  '^*  ^°*'^"  .*"  * 
jc^  touch  each  other.  It  I  recede,  the  ere^t  image  recedes 
IS  the  rayu  become  lets  and  lefs  divergent.  Every  one  knows 
tliat  when  I  ajn  at  the  dillance  of  half  the  radius,  the  ray*  are 
rctttrned  parallel,  andconfequently  the  image  it  then  infinitely 
diflant.  When  I  move  farther  off",  the  rays  become  conver- 
gent, and  therefore  in  a  certain  fenfe  may  denote  an  image  far- 
ther off  than  at  an  intinitc  diftance  ;  but  I  have  no  with  lo  dif» 
cafi  this  point.  When  I  am  at  the  center  of  the  fpbcre  all  it 
5  COA- 
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confufion,  and  beyond  that  point  I  begin  to  difcem  the  inverted 

image  that  hangs  in  the  air,  and  is  foroied  by  the  divergence 

of  the  rayi  (row.  iheir  focal  interfedionfj. 

Apptrcnt  neth      Such   are  ihe  fa6l$,  but  not  the  whole  of  the  fa£ts.     For  I 

•nd  approach  of  gjjj  very  furc,  that  afier  the  firft  receding  of  the  cred  imaire, 
the  crctt  image   ,  -^  '  .    ,  .    n       i       r 

in  a  coocavc       itcomcs  to  a  pbcc  where  it  is  flationary,  and  then  mfiead  of 

jniffor.  remaining  at  any  fitualion  that  may  be  called  an  infinite  or 

more  than  infiniie  di/lance,  it  comfs  forward  again  and  cooti-. 
nucs  to  advance  till  it  is  loft  in  confullon. 

Difficulty  ftateJ.      Perhaps  I  may  not  have  exprefled  myfelf  with  all  the  dear- 

i!^e'*2v««  ?  ^^^^  '  ^^^^^  **^^^'  ^"^^  ^  ^^'"^  ^  ^^"^^  ^^""^  *  difficulty  and  the 
reafon  why  it  puzzles  me.     The  true  fcience  of  imlure  mufl 

I  be  adequate  to  the  explanation  of  all  phenomena,  or  at  leatl 

I  it  muft  not  be  contrary  to  any  one  of  them.     What  is  Ihe  fo- 

r  lution  of  this? 

Optical  mirror  at     ^  There  IS  an  optical  mirror  at  Merlin's  Exhibition  in  Han» 
''^"**  ovcr-ftreet*   in  which  you  fee  your  face  perpeliialiy  changing 

from  oncdiilorUon  to  another,  arifing  from  its  greateft  lengUi 
SlngtiUrdjftor-  varying  through  all  its  feveral  diamclers.     So  that  the  face  be* 
**  comes  abfardly  long,  crooked,  broad,  &c*     If  you  rapve  far- 

tad  irvoludon  of  iher  off,  the  face  has  its  natural  afpet\  but  is  feen  turning 


the  im«se. 


round  its  center  and  faccelEvely  alVuming  the  ered^  and  inverted 
pofitions,  and  every  iutermedtatc  degree  of  obliquity* 

While  ihefe  phenomena,  produced  by  an  apparatus  con* 
cealed  in  a  box,  employed  my  occafional  reflections,  I  hap- 
pened to  fee  a  poliOied  jnelQliic  button  in  the  (hops,  which 
upon  examination  proves  to  be  a  mirror  of  the  fame  kind  as 
the  larger  one  ufedat  Merlin's.  If  it  be  conlidered  in  the  di- 
rection of  one  of  its  diameters,  it  is  a  concave  fpeculum ;  but 
in  the  direction  of  another  diameler  at  right  angles  to  the  for- 
mer, it  is  convex:  and  the  radius  of  each  curvature  is  about 
one  inch.  It  is  the  fame  figure  as  a  turner  might  produce  in 
the  lathe  by  ufiug  a  chiael  widi  a  circular  edge  of  one  inch 
radius  to  fcoop  out  a  portion  of  a  revolving  piece  till  its  fmalU 
eil  diameter,  or  calliper,  became  equal  to  two  inches.  Its  ef- 
fe^s  are. 

When  the  eye  is  brought  very  near  the  poliQied  furfacc,  it 
fcription  of  the    -pppars  elongated  in  the  di region  of  the  diameter  or  chord. 


A  poUfKed  but* 

I  ton  of  tht  time 
jfigurt. 


particulir  de* 


I 


im^gu  produced 
by  the  button 

Uxid«lation« 


or  of  the  concavity,  and  fhortened  in  tlic  diameter  at  right  an- 
gles to  that  diameter,  and  H  the  fpeculum  be  turned  on  its 
axis,  the  image  is  affeded  with  the  ftrange  undulation  before 
mentioned^  and  undergoes  all  the  varialious  twice  io  one  re« 

voktioa 
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Tt))oUoii  of  the  mirror.     But  when  Ihe  eye  is  at  a  canfiderable  Small  retdvinj 

dijlance,  a  fmall  perfect  image  i*  feen,  which  when  the  diame-  ^^^ 

ler  of  concavity  is  horizontal  isere^lbut  not  left  handed  j  that 

h  to  fay,  if  you  move  your  right  hand>  the  image  alfo  mo\  e< 

it«  right  hand,  inflead  of  the  left,  as  happens  in  a  convex  and 

a  plain  mirror;  when  thediameler  of  concavity  is  vertical,  the 

image  ii  inverted,  but  ftill  right  handed  ;  and  in  the  other  po- 

diiom  of  the  mirror  it  takes  every  poffible  fitualion  of  obli- 

qtiilj,  making  two  complete  revolutions  for  one  of  the  mirror 

Iifelf.     The  image  is  larger  the  nearer  the  objeO,  and  the  ercQ 

itnagc  IS  a  little  broader  than  the  inverted  ;  this  deformity  be- 

lOg  oore  confiderable  the  larger  the  image. 

Now  Sir,  my  fimple  queilion  is,   Whtrc  is  this  image  f  Is  it  Where  U  thii 
before  Ibc  mirror,  according  to  the  properly  of  the  convex,  or  ^^  bJJ,-nd  xh^ 
beNrid  it,  according   to  that  of  the  concave.     I  thought  to  mirror. 
have  difcovered  this  by  the  folar  focus,  or  by  applying  a  mag- 
nifier to  the  fmall  image,  but  neither  method  aniWered  my  pur- 
pofe,  and   nothing  within  the  fmall  extent  of  my  knowledge 
hai  enabled  me  to  folve  it  by  reafoning, 

S.  The  enlarged  appearance  of  the  moon  near  the  horizon,  Flatnef*  of  the 
andlhc  ftat  vault  prefentcd  by  the  concavity  of  the  heavens,  ^y  andhori»on- 
Have  been  explained  by  various  allufiuns  to  the  diminillied  light 
after  pafljog  through  a  portion  of  the  almofphere,   and  its  di- 
rtdion  over  a  long  row  of  obje^tii,  fuch  as  trees,  houfef,  d£c. 
Sometliing  feems  to  be  wanting  in  ihefe  accounts.    Neither  tbe 
foQ  or  moon  areever  fuppofed  to  be  more  diflant  or  larger  when 
(f«n  ai  confiderabte  elevations  through  clouds  or  mitb ;  and 
llie  flij  feems  fiat,  and  thcfc  luminaries  enlarged,  whether  the 
pwfped  be  over  woods,  lawns,  naked  plains,  or  the  calm  fea, 
Bc6des  which«  I  have  nohuOlation  in  infiHingthat  the  fkyap-  Not  .the  fametf 
pear*  loftier  on  fome  days  than  on  others,  and  even  at  the  fame  *^^  tiaiM*  &«• 
inftaDt  of  time  on  different  fides.     If  this  be  no  error,  what 
are  the  caufes  of  the  appearance  or  the  convidiion  produced  io 
out  isiodt  \ 

I  amj  Sir, 

Your  obliged  reader  from  the  firfl, 

R.B. 

I  believe  my  correfpondent  would  have  vanquiOied  bisdif- 
ftf  ultic*,  with  a  little  more  conlidcration.  If  (he  explanation 
k>c  not  given  by  fome  of  my  correfpondeiils,  1  Ihatl  endeavour 
'•J  give  the  repliet  he  requefts  in  our  next,  W.  N. 

A  Ktm 
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xvn. 


^  prep4iring  the  purt 

L.  ScHNAUDERT 


Preparation  of 
4illi«  aci4. 


A  New  Method 

Jr  OUR  ounces  of  finely  powdered  g»lls  are  infufed  in  water 
(Ijghtfy  alkalized  with  polalli  j  the  infulion  which  is  of  a  very 
deep  colour  is  fiftered|  and  a  folulion  of  nitrate  of  tin  is 
dropped  into  it,  until  no  more  precipitate  is  formed.  The 
free  acid  of  the  liquid  is  then  faturated  with  potaQi,  taking 
care  not  to  add  the  alkali  in  excefs,  and  the  precipitate  is 
feparated  by  fill  rat  ion.  The  lillered  liquid  is  then  precipi- 
tated by  acetite  of  lead,  the  weight  and  concentration  of 
which  is  known,  A  greyifh  white  precipitate  is  thus  ob- 
tained, which  is  to  be  digeiled  with  diluted  fulphuric  acid, 
the  proportion  of  the  acid  contained  in  which,  mufl  be  to  the 
concrete  acelite  of  lead  as  one  to  fotir.  AOer  a  fufficient 
drgeHion,  the  liquid  i^  cartfulty  filtered  and  evaporated,  in 
order  lo  afford  cryftals.  If  the  gallic  acid  thus  obtained, 
Hvnuld  contain  a  faiall  quantity  of  fulphuric  acid,  it  may  bQ 
deprived  of  it  by  digeftion,  with  gallateof  lead. 

In  order  to  be  certain  of  the  quantity  of  fulphuric  acid 
neceirary  for  the  dccompofilion  nf  a  given  quantity  of  gallate 
gf  lead,  I  previoufly  dilTolvcd  four  ounces  of  acelite  of  lead 
in  lixteen  ounces  of  wa^cr,  and  diluted  one  ounce  of  fulphuric 
4cid  in  four  ounces  of  water.  By  mixing  ihefe  two  liquids 
lo  afford  the  pcrfe^  precipitation,  the  requifite  proportion 
waseaftly  found,  1  mull  here  obfervc,  that  it  will  be  better 
to  keep  the  gatlic  acid  in  a  liquid  Hate  than  to  reduce  it  tu 
Cfyllal>,  becaufe  evaporation  always  renders  it  more  or  fefs 
brown.  I  am  firnaly  pcrfuaded  that  the  gallic  acid  poflcifes  the 
property  of  becoming  brown  by  ibe  a^ion  of  light,  at  leafl, 
if  in  contaO  with  thf  atmofphcre.  For  if  gallic  acid  be  fub- 
liined  perfeclly  while,  and  then  diflulved  in  water,  il  will 
be  found  afier  foine  time  lo  have  undergone  this  kind  of 
alleration.  M.  Bticholt  has  made  a  (Imilar  remark  relalivo 
lo  the  fame  fafL 

•  TromfJcrlT's  Journal  der  Pharmncic,  voL  ii.  p.  61. 
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SCIENTIFIC  NE^rS. 


Btisard  of  Tiecniy  Founds  for  the  ATtlficial  Frodu^ion  cjf 
I'uitadiUfn. 

1  HE  following  is  a  copy  of  a  paper  received  by  me  under 
cover,  by  tlie  iwo-penny  pofi.  It  is  wriUenin  the  lame  band 
a«  A  nolc  which  covered  a  fmill  piece  of  the  palladium  mcn^ 
tioncd  to  have  been  received  by  me  laft  Midfu mmer.  (Sec 
PhiloC.  Journal^  June,  1803.  VoJ.  v.  p.  136.)  Upon  inquiry, 
I  find,  that  Mrs.  Forfter  has  received  the  ium  of  20 -f.  with 
inHrudions  conformable  to  this  paper»  This  originml  is  cut 
indent-wife  on  the  margin,  and  has  part  of  a  manulcripC 
fiourttti  or  paraph  on  each  border,  but  no  fignature. 

(COPY.) 

Deccrrtber  16,   1«03. 
SIR. 

AS  I  fee  it  faid  in  one  of  your  JoujnaU,  that  the  nfrw  metal  It  ii  mfiited 
Ihave  called  palladium,  is  not  anew  noble  metal,  a»  I  havefaid  ^^'n^^^j,**^*""^ 
ilif^  but  an  iinpufuion  and  a  compound  of  platina  and  quick-  foriDcd  by  ^rt} 
fcJver^   1   hope  )ou  will  do  me  juftice  in  your  next,  arid  ^^J' *ffe  ^JS^*'** " 
TOOT  muirrs  1  proroife  a  reward  of  20 £.  now  in  Mrs.  Farmer's  proccf*  t*  (hat 
bndi,  to  any  one  that  will  make  only  20  grains  of  real  palJa-*^^» 
dioni,  before  any  three  gentlemen  chymKl's  you   pleafe  to 
lane,  yoorfelf  one  if  you  like. 

That  he  may  have  plenty  of  his  ingredients,  let  him  ufe 
^linm  as  much  quicklilver,  20  times  as  much  platina,  and 
ifi  (hort  of  any  thing  elfe  lie  pleafes  to  ufc;  neither  he  nor  1 
cm  make  a  Ungie  grain. 

fray  be  careful  in  trying  what  it  \a  he  makes,  for  themiftakc 
laufl  happen  by  not  trying  it  rightly. 

My  rvafon  lur  not  faying  where  it  was  found,  was  that  I 
*ijHl  make  fome  advantage  of  it,  as  1  have  a  right  to  do. 

U  you  think  lit  lo  publilU  thi>,  1  beg  you  to  give  the  names 
«f  the  umpires,  ai  I  have  deli  red  Mrs.  Forller  to  keep  the 
tnmiey  till  next  Midfummcr,  and  to  deliver  it  only  iji  cafe  they 
cin  aJTuTe  her  that  the  real  wietal  is  made  by  a  certificate 
figned  by  you,  and  by  them,  on  this  check. 

£lUe  bit  of  wtjaievcr   is  made  may  be  left  with 
Uiicr 
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The  meifure  of 
m  degree  in  Lip* 
lind  hyMauper- 

cd  cif  error* 

Re-meafured 
lately  by  Swan- 
berg,  Jfcc.  who 
f&oni  ic  to  be 
571*9  toifcs,  or 
196  lc£i. 

The  flattening 
of  the  e«nh 


eehktn  gone  ta 

mcjfurc  » ti  i* 
angle  tCTfnmat. 
ing  at  the  balet> 
ric  iile«. 


litter  from  iMhindc  on  the  Meafure  of  a  Degree  of  the  Euftki 
ill  Lapland*. 

ASTRONOMERS  have  lon^  fufpefled,  thai  ihere  was 
fome  error  in  the  meafure  of  a  degree  of  the  earlh  taken  in 
1756  in  Lapland,  by  Matipertuis,  Lemonnier,  Oulhier/and 
Celfius,  becaufe  this  meaCure  was  greater  than  it  ought  to 
have  proved  according  to  all  others.  Mr.  Melanderbiclm 
has  had  the  good  fortune  to  obtain  a  repetition  of  this  niea- 
furemenL  He  fnforms  mc,  that  Mr.  Swaiibcrg,  and  three 
other  Swedtfh  aftronomers*  have  found  lije  degree  to  meafure 
57209  toifes  in  the  latitude  of  66°  20',  which  are  196  toifes 
lefs  than  by  the  French  meafure ment,  and  gives  for  the  flat- 
tening of  the  earlh  y^j.  This  aj^rcea  better  with  the  other 
comparifons,  and  leaches  us,  that  the  figure  of  the  earlh  is 
not  fo  irregular  as  was  fuppofed»  from  the  degree  meafiircd 
in  the  north.  ^^| 

Mn  Mechain  fet  off  on  the  26lh  of  April  for  Spain,  w!u- 
thef  he  i&  gone  to  meafure  a  triangle  of  93000  toifes,  termi- 
nating at  the  Balearic  idands,  which  will  complete  the  grand 
and  important  meafurement  of  the  meridian,  executed  a  fe^ 
years  ago  by  MelTrs.  Mechain  and  Delarabre.  He  h  ac« 
companied  by  Meffrs.  Le  Chevalier  and  Dezauche,  and  his 
youngcfl  fon.  This  meafurement  is  very  dilEcult^  but  no  pcr- 
fon  is  more  capable  of  furmounting  difficulties  than  Mr.  Me« 
chain,  and  we  Ihall  have  the  54th  degree  in  the  middle  of  th« 
whole  arc  meafured  by  Frenchmen* 


New  met*]. 


A  Uue  equal  to 
lUtTiinarine* 

Priie  of  gal- 
irul(m  deferred. 


DESCOTILS  has  difcovered  a  new  metal  in  the  ore  of 
platlna,  it  is  prefumed  that  palladiam  may  be  an  alloy  of  this 
new  metal  with  mercury. 

Thcnard  has  difcovered  a  bine  equally  beautiful,  and  as  fine 
as  that  of  lapis  lazuli,  or  ukramarine. 

The  National  Inftitule  has  declared,  thatthc  galvanic  prize 
will  not  be  given  this  year. 

Tkefb  three  articles  art  from  the  Journal  of  Vatt^Moni, 


Journal  de  Phyflque>  May,  1803,  p.  40O< 


•CIlNTtTlC    NEWS. 


fr*fm  Prqfejbt  VfioviT  to  J,  C.  DelcmSthcrteona'dan^ 
gtroui  fulminating  Ponder  *, 

IN  one  of  my  late  leflures,  I  made  an  experiment  thai  Dtngerotti  t% 
ai^bt  have  been  attended  wilb  furious  confcquencet  to  lome  ^"*"«'*^- 
of  Djr  auditors* 

It  ti«  perhaps,  no  exaggeration  to  fay^  that  the  mixture  of 
OKigenated  muriate  wjth  arfenic,  takes  fire  with  the  rapidity 
of  iighimtif^, 

I   am  accuAomed  to  compare  the  quicknefs  with  which  Mode  of  com 
differcal  kinds  of  powder  burn,  by  felting  fire  to   them  in  ^J^^J^tJ'^'^f  *" 
cansons  of  equaJ   diameter,  palling  each  through  a  piece  oFgun  puwdcr 
cork  placed  m  water,  fo  as  to  dnk  in  it  almoil  their  whole 
length. 

la  this  manner  I  was  deflrotis  of  burning  the  arfenical  mix-  A  mixture  of 
tare,  by  the  fide   of  an   equal  quantity   of  gun- powder,    ^n  ri^'f^'^d^'ij^cnic 

rder   to  compare  (heir  Oame   and  continuance  ;  but  I   bad  burnt  with  the 
sly  time  to  draw  back  a  little  after  felti»ig  fire  to  the  two  "fl^J'.'ll,"!^*!;! 
esmioofi. 


flOtll 

A 


,^  ^,^--   ^^^™  „  ..,-,^  „,,^.  ., ^  -,,  -        .        ...^    nhcp,  burft  the 

when  the  firii  exploded  and  burfl,    breaking  the  cjnnon  that  coa- 


glafs  reiTel,  and  throwing  about  the  water  in  aU  the  radii  of  ""l«^'^♦'«"^«f- 
U}efur^oundlllg  fphere.     Though  (he  mouth  of  tiie  tube  and  and  threw  about 
Ikeekmpe  of  the  flame  were  perfeflly  free,  the  cannon  was  the  water  ia 
borft  from  top  to  bottom^  and  fprcad  out  as  t!at  as  a  card.        j^  alldlrcaions,     ■ 
L       Tiiii  powder  is  fo  violent  in  its  effeds^  that  I  conceive  It  IcseftVftvarc  tw    ■ 
I    wouW  be  very  dangerous,  to  atlcrapl  to  make  any  ufeofit.      ^*°e«o"*^»'         ■ 
If  two  long  train*  be  made  on  a  fable,  one  of  gun-powder  a  long  train  t»f     ■ 
ii«  other  of  this  mixture,  and  they  be  in  contaa  wilh  each  l!,**'^f.Pf  *?  ■ 

wKf  at  oneendt  lo  as  to  t>e  nred  at  the  fame  time,  you  wjil 
(k  with  great  furprise,  ihal  one  difappears  like  a  flaAi  uf  light- 
i>ttgj  while  the  other  feem^  to  burn  wiLh  extreme  flowncfi. 


Utter  fr^m  a  Corrtfpondent  on  the  Expediency  qf  conTtrting 
foreign  Weights  and  Menfurea  into  EngUJh. 

To  Mr.  NICHOLSON. 
SIR, 

I  HZ  pleafure  which  your  readers  receive  from  tlic  perufal 
ot  )QUf  Journal  U  fo  miich  abated  by  the  obfcurily  arifing 
irom  the  names  of  the   French  weights  and  meafures,  that  I 

J«amal  de  Piiy^^u?.  M»y,    180J.  p.  39 »« 

with 


^  ^1 


1% 


tCtftKTrflC    fTKWS* 

%jih  t6  TaggeA  (ojour  connderation,  that  a  redudion  of  (h 

to  Englifh  tci^ms,  would  be  to  you  comparatively  a  fmall  la- 
bour* in  prdportion  to  what  it  would  be  to  the  generalily  of 
your  readers  tndividua!I)\ 

Your  labours  tend  to  tbe  ufcful  purpofe  oF  communicating 
fcience  and  gen*^ral  knowledge  (o  (he  public  of  this  country. 
To  facilitate  the  acqairctDent  of  fuch  knowledge,  it  fhould 
be  communicated  in  the  terms  moft  ealily  inteifrgible  to  th« 
people;  rot  in  fuch  term?  a?  require  algebra,  or  a  procefs  in 
the  Rule  of  Three,  to  give  a  precifc  idea  of  every  meafure- 
mcnt.  A?  your  Joumal  becomes  more  extenfiv^cly circulated, 
there  arifes  a  ftronger  claim  upon  you  from  Ihe  public,  in 
favour  of  the  many  who  are  loo  indolent,  too  bufy,  or  too 
ignorant  to  expound  for  thcmfclvc^  ihis  fpecies  of  liierogly* 
phicf* 

I  am,  Sir, 

Your  conftant  Reads] 


ANSWER. 

The  rule  propofed  to  be  followed  in  all  our  tranflation*, 
though  perhaps  not  precifely,  and  on  every  occafion,  adhered 
to,  is,  that  wherever  the  foreign  denominations  of  weight  or 
meafure  are  mere  indications  of  the  proportional  quantitiei, 
(and  may  be  confidered  as  pounds,  ounces,  or  grains,  or  as 
yards,  feet,  or  inches  all  through,)  the  original  names  arc 
ufed  without  embarrafing  the  fuhjeft  with  any  reduction  into 
fra^ional  qtian lilies :  In  every  other  cafe  the  redu3ion  is,  or 
ought  to  be  made. 

While  I  exprefs  my  acknowledgments  to  this  reader  for 
his  advice  and  remarks,  I  beg  leave  to  fay,  that  I  heartily 
fubfcribe  to  his  opinions  as  to  facilitating  the  communication 
of  knowledge,  by  the  firapleft  methods.  It  ti  my  with  in  the 
fide  notes,  and  by  every  other  means,  to  ftiorten  the  time, 
and  aditl  the  inquiries,  of  thofe  whofe  other  duties  forbid  the 
indulgence  ot  deep  or  continued  rcfearches, 

W.N, 


AQCOVl 
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XOUNT  OF  NEW  BOOKS. 

_        ^  Theoretical  and  Pradical  Chennpy,  in  Two  Volumes  Accom's  fyfttni 
€iia^hie*.     By  FaEDknicK  Accum,  Tcuchtr  of  Prac-^^ "^^^^ 
Hctd  Chtmifiry,    Pharmacy  and  Afineratogy,    and   Chemical 
Operator  to  the  Royal  Infiitution  of  Great- Britain.     OStava, 
Two  VolumcA^  733.  and  j'uU  Index  attd  Conteni$^   with  five 
Copper  Plates, 

1  HIS  work  wfaicbf  is  dedicated  by  permiflion  io  the  roana* 
gers  of  the  Royal  I(iftitulfon»  and  patronized  by  a  very  re- 
fpte^btc  lift  of  fabfcribers,  i$  drawn  up  for  the  ufe  of  fuch 
as  arc  anacquainted  wllh  chemical  fcfence.  The  author* 
therefore,  bejjins  by  defcribing  fuch  experiments  as  arp  beft 
adiptcd  to  exhibit  the  general  nature  of  chemical  atSlion,  The 
laws  of  affinity,  and  alfo  thofe  which  govern  the  phenomena 
of  heal  and  light,  are  ftated  by  the  meUiod  of  fynthefij, 
u>d  jllailrated  by  experiment.  And  thefe  are  fuccceded  by 
the  claudication  of  bodies ;  namely,  firll  the  priJiciples  un- 
decoropofed,  then  the  chara^erlftic  properties  of  the  gafes^ 
wd  thefe  are  fucceeded  by  the  metals,  alcalis,  earths.  Sec 
The  dtfpUy  of  thefe»  as  to  their  properties  and  habitudes, 
hy  an  orderly  combination  of  general  narrative  and  reafonirg, 
with  particular  fafls,  experiments  or,  operative  procefTes, 
coDiiitute  the  bufinefs  of  the  prefenl  work,  which  will  doubt- 
kfr  prove  acceptable  to  the  numerous  cultivators  of  the  fcience 
ofcfaosHltry. 


frt  ~  >iy  on  the  Analytic  of  Minerah,  exemplifying  the 

it  (  Hi  qf  amdi^fing   OreXt  Earths ^  Stonet,  Inflammable 

f»J^U,  and  Mineral  Subjiancex  in  general.  By  Fasderick 
Ac  COM,  Teacher  of  Practical  Cftet/njiry,  Pftarmacy,  and 
Mtneratogy*     London,   V2mo.  183  pages.   ISO-I*. 

THIS  aQive  and  indefatigable  leftorer,  has  been  requefted 
lis  pupils  and  auditors,  to  draw  up  a  fet  of  concife  direc« 
to  enable  any  perfon  not  intimately  acquainted  with 
^vyttcal  cheniidry,  to  examine  fuch  unknown  minerals  a» 
lie  iiit<|^  Qjcct  with,  and  readily  afcertain  their  compoGtioo. 

In 


i]»  of  minerftli- 
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In  the  a6coinp1i(hmenl  of  this  object  he  has  exceeded  hitf 
firfl  intention,  and  has  not  only  given  clear»  and  rather  com- 
prehenfive  inftrudions  for  analyfing  all  the  difierent  geoera» 
and  principal  fpecies  of  the  bodies  mentioned  in  the  title,  and 
commonly  met  with»  but  has  alfo  given  example!  of  analyfis 
of  the  rarer  or  lefs  abundant  mineral  bodies. 


5f  ^"jSLot^m  -rf  General  Wfiory  qf  Ma$kemaHct,  from  the  earUefi  Timet,  to 
the  Middle  of  the  Eighteenth  Century^  TranJkUed  from  the 
French  qfjohn  Bnjfut,  Member  of  th€  French  National  In/H- 
tule  qf  Artt  and  Sciences,  and  qf  thf^  Academies  of  Bologna, 
Peter/burg,  Turin,  SfC.  To  which  it  qjfixed,  a  Chronological 
Table  of  themoft  eminent  Maihematicianf.  Svo,  566.  p.  Lot" 
don,  1803.     One  Vol.  OSavo. 

THIS  juflfy  eilcemed  work  is  well  tranflated  under  the  in* 
(pe^ion  of  Mr.  KonnycaflIe»  of  the  Royal  Military  Academy 
at  Woolwich,  who  has  added  an  introdudorj  Preface,  and  the 
Table  mcnlioncd  in  the  Title  Page. 
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FEBRUARY,    1804. 

ARTICLE    I. 

l>fltription  <if  en  Apparatus,  by  which  tht  Effed  qf  Aimojpkerie 
Prejfure  injkpplymg  Worm-Tubs  and  other  Veffelt  wi/Lk  Water 
on  the  Sypkon  PrincipUp  may  he  fia&ed  agamfi  any  Interrvp- 
tion  to  he  caufid  by  the  extricated  Air.  In  a  Letter  from 
Sir  A,  N.  Ed£LCrantz»  Counfillor  qf  the  Chancery,  and 
Private  Secretary  to  the  King  qf  Sweden,  Member  qf  the 
Swedijh  Academy,  SfC,  fyc. 

To  Mr.  NICHOLSON, 

XT    DEAR    SIR, 

V/N  my  late  return  from  an  a^icultural  tour  in  Scotland,  I  Introdu£liofii 
fiod  you  have  in  your  excellent  Journal,  honoured  me  with  fo[jj^*"^dg,. 
^e  mention  of  fome  ideas  of  mine,  refpe6ting  the  applica-  vourt  to  fupply 
tKm  of  fyphons  to  raife  water,  with  lefs  expence  than  ufual,  wprnn-tubs,  &c 
^or  coolers  in  diftilleries,  condenfers  of  ileam-engindd,  &c.  Jhc  aaion  o/tbi 
The  ufe  of  fyphons  is  fo  well  and  fo  generally  underfiood,  (yphan. 
^t  though  the  moil  obvious  things  do  not  always  prefent 
^(mfelves  iirft  to  the  mind,  it  would  have  been  furpri^i^g  if 
^  fame  notion  bad  not  Itkewtfe  occured  to  others.    In  h&, 
1  have  fince  learned,  that  a  perfon  in  America,  more  than 
^^enty  years  ago,  obtained  a  patent  for  uiing  the  fyphon  to  cool 
^  worm-pipes  in  diftilleries,  and  though  I  neilher'know  his 
**nie,  nor  the  fpecification  of  his  invention,  I  prcfume  it  to 
Vol.  VIL— Feiroarv,  1804.  G  be 
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hf.  fimlW  to  what  I  have  propofed.  In  addition  lowhieti^ 
the  ingenious  contrivance  of  Mr.  Howard,  publirtied  in  a 
later  number  of  your  Journal,  is  alfo  founded  upon  ihe  fame 
hydrofialical  laws.  But  whatever  may  be  the  cafe  in  refpe^ 
to  theory,  no  pradtcal  ufc  feeras  yet  (o  have  been  made  of  it, 
owing  moft  probably  to  unforefeen  di(!iculiies  in  the  execution- 
ThccVtef  im-  The  principal  of  thefe,  in  ray  opinion,  as  was  mentioned 
the'TsTriclttoo"  *"  ^^*  former  memoir  upon  this  fubjefl,  k  llie  eattrication  of 
of  air  which  air  from  the  water  contained  in  the  cooling  velTel ;  which  air 
«ops the  current.  |jpj„gg^.pj^j^j^^j^  partly  by  its  own  elarticfty  under  adiminilbed 
preflTiire,  and  partly  by  the  heat*  is  accuniiilaled  in  the  upper 
part  of  the  cooler,  and  interrupts  the  two  colanins  of  the 
fyphon,  fo  as  at  laft  to  ftop  the  motion  entirely.  For  though 
it  may  polTibly  happen,  by  the  negligence  of  workmen,  that 
the  worm  itfeif*  may  not  be  fiifKLicntly  found  to  exclude  the 
external  air  preffing  into  the  cavity,  and  introducing  ilfelf 
that  way  into  the  cooler,  as  is  flaled  in  the  experiment  of 
Mr,  Howard;  yet  I  am  perfuadcd  that  in  moil  inllances,  this 
caufe  may  be  taken  for  the  real  one,  inOead  of  ihe  former, 
which  can  never  fail  to  &&  in  proportion  to  the  perpend iciikr 
height  of  the  cooler,  and  the  heat  communicated  by  the  worm. 
As  it  is  impofTiblc  to  obftTVc  by  what  aflual  means  the  air  h 
produced,  unlefs  the  whole  apparatus  were  of  glafs,  fuch  a 
fnlflake  mav  eafily  be  made.  In  (aB,  if  metallic  pipes  cbuld 
not  be  made  air-tight,  even  in  a  bended  form,  ihecxhauftJuns 
in  air-pumps  and  Jlill  more  in  great  condcnfations  *  would  be 
attended  with  ahnoft  infuperable  diffjculties. 

For  extruding  the  air  diftingagcd  from  the  water  ilfcif, 
during  the  a^ion  of  the  fyphon,  which  in  a  few  hours  time 
would  nccelTarily  interrupt  its  motion,  I  have  employed  a  few 
hours  of  leifure  conjlrucling  I  he  following  means,  which  I 
beg  leave.  Sir,  lo  communicate  to  you  ;  without  pretending 
to  claim  a  greater  portion  uf  your  attention  than  their  remote 
utility  may  appear  to  deferve. 

•  In  the  cxpcrimrnts  I  made  fomc  years  ago,  with  an  Kpparatut 
conllniilcd/or  condemjing  different  gafei  emdfor  producing  a  fironger 
crtijicial  cold,  than  bj  any  means  employed  before,  I  comprctTcd  air  in 
brafi  pipes  more  than  to  ^  of  its  original  volume,  which  if  we 
fujipofe  the  cooler  to  be  J  5  ftet  high,  is  more  ihan  50  times  the  dif- 
ffrrnce  between  ihe  txtemal  and  internal  preflurc  of  air  in  lh« 
coolirtg  wotin  cf  ike  new  apparatus. 

On 


Not  probabTe 
thit  thii  air 
•ewnes  from 
wi^CHit. 


Plan  for  ex- 
Cr«aiflB  It- 
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SV^aOk    OK    A    lAtLOE    SCALE*  ^^ 

bn  (he  fop  of  the  cooling  veflel  A,  Fig,  I .  PUtU  V.  let  a  A  vefft\  filled 

itaail  veflel  B.  called  the  air-vejp:l,  be  placed,  communicating  ^^.^^J'^^to*'* 

With  A  by  a  cock.     With  the  lop  of  B  let  another  vcflel  C,  and  another  at 

bdled  tke  xvattr^vejTtl  be  conneacd»  having  a  cock  C.     Thefe  *'°"*'"''  "/^o"- 

,     .  ,  ♦.  ,  .  ,  r      1      •  •     netfted  witli  the 

COCKS  have  two  parallel  openings  each,  one  ior  letting  out  air^  apper  p.utof  the 

M>c  \^er  for  lettiiig  in  tvaler  At  the  fame  lime  to  take  its  J^f"*'^**' 
place.     Suppofe  thefe   three  vefTels  to  be  filled  with  water  eoek  only  ii 
and  the  fyphon  in  aciion,  the  cock  B  open  and  C  iliut ;  then  opened  th«  ex- 
alt the  air  produced  in  the  cooler  will  rife  through  Band  fill  a/^'cnds  and 
the  air-vefTel ;  and  in  the  mean  time  the  water  will  defcend*  ^nct  defctndf. 
The  air.ve(rel  being  filled  with  air,  let  the  cock  B  be  fhur,  ^|;^';^;^;;r>per 
and  C  opened  ;  then  the  water  from  C  will  defcend,  and  the  cpened,  the*Ir 
aif  will  cfcape  into  the  Atmofphcre,     By  iliJs  alternate  motion  '^f*?"^  "*'*,., 

r   %  *         »         *      1- /-.'..        t  *         ,„  other  water  fills 

01  th€  cockf«  the  air  dilengaged  wilnm  the  worm-tubs  wilJ  la  from  above. 

bccontinoally  «xtra£ied,  a^  long  as  any  water  remains  inC. 

The  principal  objeft  then  niufl  be  firfl  to  fnpply  the  water  The  upper  water 

in  C,  either  by  manual  labour,  or  by  a  part  of  the  rrtechanicai  "*"^  ^^  ^"pplicdj 
.  11  ^f«     1  ,,/...  and  the  cocks 

rorcc  employed  to  nil  the  artificial  relervoir  for  the  lower  mu ft  work  with* 
With  of  the  fyphon ;  and  fecondly,  to  dTrea  the  alternative  °"^  »ttendan«. 
opcrvmg  of  the  cock^,  by  a  fclf-regulating  mechanifm  ;  whicli 
ma)  b*^  cJRcled  in  the  following  manner. 

Fig,  2.  PLue  VI,  reprefrnts  a  fcclion  of  the  alr-veffd  B,  The  cocks  are 
fill  the  air  and  water-cock,  communicating  with  the  worm- g"^!..*^^.  J^^  m 

tsb  of  cooler  below*      A    is  the   clher  cock  for  the  fame  v^en  at  bwrft      ■ 
purpofe,  coramanicating  with  the  water-vefTel  C\     A  and  B  ^^J"  ^^*  ""'*" 
icing  connected  by  a  metallic  rod  K  L,  their  motions  are  Craul-  upper  oKk;  and 
taneoux.  and  the  perforations  are  fo  placed,  that  when  the  J*'^*^"/^  hlgheft 
itto  holeiorone  cock  are  open^  thole  ol  the  other  are  always  ti^ry.    The 
iJiul,    E  ts  a  ball  of  lead  or  other  weight,  fixed  on  the  lever  "^'^"^ »« "''J* 
C  U,  connedlcd  with  the  quadrant  F  G,  and  the  lever  G  H,  tumt"njwdili«. 
liie  whole  lurning  through  one  quarter  of  a  circle  roand  th^ 
centre  U;  m  n  is  a  part  of  a  cog-wheel  fixed  to  and  Aiding 
^Jong  the  quadrant  G  F,  a^ing  upon  the  teeth  of  the  cock, 
A,  and  forcing  it,  together  with  the  cock  B,  one  way  or  the 
«J«5,  as  ilfcif  U  mored  by  the  levers  U  F  or  U  G,  either  in 
^  dtre^ion  from  F  to  G,  or  from  G  to  F.     Tliis  alternate 
toqiion  is  produced  by  tlic  floater  POQR,  (of  which  a  plan 
t-n  a  diffiimihcd  fcale,  is  rcprefented  in  Fig,  3.)  having  in  its 
iai<iille  and  hollow  ptfrt  a  kind  of  fork  O,  through  whidi 
p*^t%  Hit  melolhc  rod  H  I,  conneftcd  with  the  levor  HF,  at 
Ibt  end  of  the  quadrant  G  F,    This  floater  in  its  afcenfion 
G  2  Jifls 
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lifts  the  litlle  ball  H  at  Ihc  end  of  the  lever,  ind  confeqaenlly 
the  weight  E  ;  and  in  defcendlng  it  ads  upon  the  ball  1,  and 
forces  the  weight  E  in  the  contrarjr  direftjon*  A  fide  vie vr 
of  this  appiratus  is  prefented  in  Fig.  4.  where  the  double 
openings  in  the  cocka  A,  B,  and  the  manner  of  fixing  the 
weight  E  with  its  levers,  are  more  dillin^Jy  lecn. 

Ill  fig^  2.  the  air-vcfrcl  is  fuppofed  half  filled  with  air 
tranfinitted  from  the  cooler.  The  coclt  B  is  ihul,  and  the 
cot*k  A  open,  admitting  walerinplaccoftJicair.  The  floater 
is  afcending,  and  when  the  fork  O  touches  the  ball  H,  the 
weight  E  is  lifted,  the  quadrant  begins  to  move  from  E  to  G, 
but  tho  Aiding  part  mn  remains  in  its  place  till  the  wcigkt  E, 
having  paflcd  the  perpendicular  and  falling  over  the  other 
fide,  brings  the  point  F  in  contaO  with  n,  and  forces  ut  once 
both  cocks  in  the  contrary  direflion  ;  by  which  A  being  (hut 
and  B  open,  the  air  from  the  cooler  rifes,  and  the  water 
«lefcends.  The  floater  confequently  (inks  till  it  preflTes  upon 
I,  drawing  the  weight  E  in  its  firft  fituatlon,  and  turning  the 
cock'i  again.  This  proccfs  will  evidently  continue  to  aU 
lernate. 

Every  mechanical  reader  will  fee  the  neceflity  of  turning 
the  cocks  in  this  apparatus  by  a  fudden  Hroke.  For  if  the 
floater  were  to  ad  diredly  and  conftanlly  upon  tliem  ;  there 
would  be  a  certain  moment  when  both  would  be  tbut,  and 
confequently  the  moliotr  would  ceafe, 
method  Inflead  of  the  tllder  m  n,  the  fame  effcd  may  be  produced 
by  two  cbainsi,  (/V^.  5.)  on  the  ends  of  the  levers  FGj  con» 
ncded  with  the  cock  A ;  the  other  apparatus  remaining  af 
defcribed  above.  This  method  may  even  in  fome  refpefls  ap* 
pear  more  fimpte;  but  I  have  defcribed  the  other  partly  bc- 
caufe  1  apprehend  the  contrivance  to  be  new,  and  parity  be- 
caufe  the  ufe  of  chains  may  in  fome  cafes  be  liable  to  ob- 
jedion«. 

But  I  cannot  avoid  remarking  that  the  moil  fimple  means  of 
all,  and  perhaps  the  befJ,  on  a  fraall  fcale,  would  be  an  air* 
pump  fixed  on  the  lop  of  the  cooler,  and  connefted  with  iht 
pump  that  fupplies  the  artificial  refervotr*  And  though  iho 
tbrce  required  for  ex  trading  the  raiified  air,  mull  be  in  prOf 
portion  to  the  perpendicular  height  of  the  fyphon;  yet  it 
cannot  be  more  than  what  is  required  to  raifc  a  quantity  of 
water  oecelfary  to  fill  the  place  of  the  air,  as  in  the  former 

$  apparatui 
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s.  When  it  has  been  found  by  experiments,  bow 
mach  air  » extricated  from  a  given  quantity  of  water,  ruiuiing 
with  a  known  velocity,  under  a  given  diminution  of  preiTure 
and  heat ;  the  fize  and  power  of  the  air-paraps  may  be  deter- 
mined fo  as  to  ad  with  full  advantage,  as  long  as  tliafe  cir* 
cmnfianc«s  remain  unvaried.  But  if  they  happen  to  change, 
the  air-pump  will  cither  work  too  much,  and  expend  an  un- 
neceflory  force,  by  ex  tracing  water  after  the  air  a  exhauflcd; 
or  too  Utile,  by  extrading  the  air  more  flowly  than  it  is  pro- 
duced. On  the  contrary,  it  feeras  that  the  floater^  if  the 
veflcls  and  cocks  be  of  fufficient  fize,  can  never  dellvor  mor^ 
or  lefs  than  is  exactly  required. 

ThiJ  conQderation,  a%  well  as  the  polTibility  of  a   conOant  but  would 
fopply  of  water  for  fmall  vefTcls,  without  any  pumping  at  »l^f,elv'''on*^IoT7a 
may  in  many  cafes  allow  the  firft  apparatus  to  be  ufed  wtth*fpjiratui. 
adi'antage,  and  even  render  it  preferable,  efpecially  in  elevated 
fyphoni  and  great  rarefa^ions,  as  raoft  rommouly  occur   in 
|xradtce,  when  it  would  not  only  be  very  difficulty  to  keep 
the  air-pump  tight  without  great   fri£lion,  but  a  quantity  of 
vapour  from  the  healed  fluid  would  be  eKpanded,     Thisio- 
CTttfei  the  difiicully  of  the  air-pumpt  but  in  the  other  con- 
trivance it  is  partly  condcnfed  by  the  cold  water  in  the  ale- 
TcfltJ  trough,  which  it  is  obliged  to  pafs, 

I  am  with  great  eftecro,  My  dear  Sir, 

Your  obedient  humble  Servant, 
A.  N.  £D£LCRANTZ. 


II. 
concerning  the  Nature  qf  a  Metallic  Subftance  lately 
London  <M  a  new  Afeial,  under  the  title  qf  Palladiumm 
By  RicHA&o  Chenevix,  Esq,  f,  U»  S.  and  M,  R.  J.  A.  * 

vy\'  the  29th  of  April  I  learned,  by  a  printed  notice  f  fent  Annoanet 
to  Mr.  Knox,  that  a  fubftance,  which  was  announced  as  a  new  "*^  ™^**' 

metal, 
♦  F.oni  the  Philof.  Tranf.  18n3» 

t  •*  Palladium,  or  new  Clvcr,  has  thefc  propcrtlei  among  ft  otheri 
Alt  Oiewit  to  b«  a  new  noble  metal. 

l»ll  diilblvts  in  pure  i]nnt  of  nine,  and  makes  a  dark-red 
^  ivtlon*  *.  Green  vitriol  throws  it  down  in  the  ftate  of  a  rt- 
**  {ultta  from  thi^  fglutioDf  as  it  always  does  gold  from  a<iu3  regia. 
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Alloy,  filla- 
dlamand  gold  j 
gny  and  left 


liurn  sndi 


I 
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efi'eA  of  heat  upon  that  fub^ance.     Hence  we  maycondud«j 
thai  there  is  not  any  a64ion  between  charcoal  and  pBlUdium. 

I  put  equal  parts  of  palladium  and  gold  into  a  crucible,  for 
the  purpofe  of  forming  an  alloy.  The  refult,  owing  to  an  acci* 
dent,  did  not  weigh  fo  much  as  the  fum  ot  the  qiiai3 lilies  emr 
ployed-  therefore,  the  proportions  in  this  alloy  were  uncertain* 
Its  colour  was  gray ;  its  hardnefs  about  equal  to  thai  of  wrought 
iron.  It  yielded  to  the  hammerj  but  was  lefs  du^lile  that^ 
each  metal  feparate,  and  broke  by  repealed  percuffions.  It* 
ffaOure  was  coarfe* grained,  and  bore  marks  of  cryflaUizalioii, 
Its  fpecific  gravity  was  1 1,079, 

Equal  parts  ufplaiina  and  palladium,  entered  into  a  fafion  al 

oUtma;  defifcf,  ^  y^^^^  ^^^  much  fuperior  to  that  which  was  capable  of  fuiinj 

palladium  alone.    In  colour  and  hardnefs,  this  alloy  refembJe^ 

the  former;  but  it  was  ratlier  I  els  malleable.  Its  fpeciiic  gravity^ 

I  found  to  be  15,141. 

Palladium,  alloyed  with  an  equal  weight  of  filver,  gave  a 
button  of  the  fame  colour  as  the  preceding  alloys.  This  wai 
harder  than  tilver^  but  not  fo  hard  as  wrought  iron ;  and  it4 
polilhed  forface  was  fomewhat  like  platina,  but  whiter.  Its 
fpecific  gravity  was  1 1/290. 

The  alloy  of  equal  parts  of  palladium  and  copper  was  a 
^d^iT^i'  ^^^"  little  more  yellow  than  any  of  the  preceeding  alloys,  and  broke 
more  cafily.  It  wa^  harder  than  wrought  iron  ;  and,  by  lb© 
file,  affumed  rather  a  leaden  colour  Specific  gravity  10,392» 
Falltdmmind  Lead  increafes  the  fusibility  of  palladium.  An  alloy  of 
iud:  i"°f«f«fi-thefe  metals,  but  in  unknown  proportions,  was  of  a  eray 
graJDcd,  and  colour,  and  its  (raclure  was  fine  grained.  It  was  fuperior  t 
h4id  aud  bitttje.gH  ^f^g  former  in  hardnefs,  bat  was  extremely  brUtle.     I  foun 

Us  fpecific  gravity  to  be  1 2,000. 
PalUdlom  and  Equal  parts  of  palladium  and  tin  gave  a  grayith  button,  in^ 
Ktikf"o^a* '^"*''' '"  hardnefs  to  wrought  iron,  and  extremely  brittle,  II^ 
frafture  was  compaQ  and  fine-grained.  Specific  gravity  8,175, 
Pilladiura  and  With  an  equal  weight  of  bifmuth,  palladium  gave  a  button 
very "h!'ra  Id '*  fliU  more  brittle,  and  nearly  as  hard  as  fieel.  Its  colour  was 
briide.  gray;  but,  when  redu^ced  to  powder,  it  wai  much  darker* 

Its  fpecific  gravity,  I  found  to  be  12,587. 
Palladium  ind         Iron,  when  alloyed  with  palladium >  tends  much  to  diminifl^ 
.i^'.rffv''^**^^"'^^^'' ^P^*"'^*^  gravity,  and   renders  it  briiile.     Arfenic  increafei 

the  fufibility  of  palladium,  and  ^endus  it  extremely  briitle.     M 
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loludua. 


Muriadc  at  id. 
Red  faliition. 

acid  is  the  ti  uc 
iolvent. 


Su'phufk  acsi         Sulphuric  acid/boiled  upon  palladium,  acquires  a  beaulifuf 

•lid  I'Aludioro.  J  -     I.  I    1-vv  f  .  i.    f       >  I  rt  T-» 

Wcait  adiOM  i  red  colour,  and  dmulves  a  poriion  of  the  fubKance.  Tne 
bcAuiifulred  action  oftljis  acid  is  not  verv  powerful,  and,  upon  ihe  \\hole, 
toiuuwi.  jj  cannot  be  looked  upon  a?  a  good  folvcnt  for  paUadiuin#'—nB 

UiiTJc  acH  nvwe      Nitric  acid  a£Li  wiih  nrucb  greater  violence  upon  palladium, 
t^l7ul  ^"'  "**  ^^  oxidizes  the  fubflance  with  fomewhal  more  diRictilty  ihan  it 
can  ovidiie  IjIvct;  and,  by  diflblving  the  oxide,  forms  a  very 
beautiful  red  foluiion.     If  the  nitric  acid  be  impregnated  with 
iiiiroas  gas,  its  ackion  upon  palladium  is  much  more  rapid. 

Muriatic  acid,  hy  being  boiled  upon  paHadium  for  a  confi- 
durable  time,  a6ii  upon  it,  and  becomes  of  a  beautiful  red. 

But  the  true  folvcnt  of  palladium  is  nitro-muriaticacid,  which 
attacks  it  with  great  violence^  and  forms  a  beautiful  red 
folution. 

Prtcipltate  from      From  all  the fc  acid  folutlons  of  palladiuni,   a  precipitate 
acidt  by  alkajis    mjy  be  produced  by  the  ulcalls  and  earths.  Thefe  precipitates 
Z^t^tly'lt-  ^^^'  ^^^  ^h^  ""''^  P*''^  ^^  »  beautiful  orange ;  are  partly  rM 
diXToivea.  dillbived  by  fome  of  the  alcalis;  and  the  fupernatani  liqudf^ 

of  the  precipitate  formed  by  ammonia  is  fomctimes  of  a  line 
greenith  blue.     Sulphate,  nitrate,  and  muriate,  of  potatli,  or 
of  ammonia,  produce  an  orange  precipitate  in   the   falts  of 
palladium,    as  In   thofe  of  piatina,  when  not  in  t6o   dilute 
folution;  and  the    precipitates  from  the  nilrale  of  palladiutlM 
are  in  general  of  a  deeper  orange.     AW  the  metals,  excepl 
gold,  platrna,  and  filver,  caufe  very  copious  precipitates   in 
folutions  of  palladium.  Recent  muriate  of  tin  produces  a  dark 
orange  or  brown  precipitate  in  neutralized  falls  of  palladium, 
and  IS   an   c.vtremuly  delicate  tcft.     Green   fulphale  of  irod 
precipitates  palladium  in   the  metallic  flate  ;  and,  ii  the  ex- 
periment fucceed,  the  precipitate  ifi  about  equal  in  weight  to 
the  palladium  employed,     PrufHate  of  potafli  caufes  an  olivej 
culoured  precipitate  ;  and  water  impregnated  with  fulphuretteflj 
hidrogen  gas,    a  dark  brown  one.      Fluoric,  arfcnic,  phof- 
phof  ic,  oxalic,  tartaric,  citric,  and  fome  other  acids,  togethe|— 
vvlth  their  falts,  precipitate  fome  of  the  folutions  of  paliadiudH 
and  form  various  combinations  with  this  fubflatice. 

Such  are  the  principal  charadersl  have  found  in  palladium. 
examined  as  a  dmple  metallic  body.     It  does  not  appear  Ihatj 
in  dating  any  of  its  properties,  except  its  fpecific  gravity,  iI^h 
printed  notice  hm  been  guilly  of  mifreprcfcntatlot^,  ^^ 
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diefe  experimenU,  it  would  be  difficult  to  fay  of  what  Coraptrifon  of 

Of  of  what  combmation  of  melaU,  palbdluni  coniift**  ^'^^j|^^ 

not  fuppofe  gol(i  ur  plilina  lu  bean  ingredient  In  il,  jntul*. 

lift  is  in  fomc  ineafiirc  adcd  upon  by  falpharic  and  muriatig 

in  J  ts  wholly  foluble  in  nitric  acid*     Silver  is  excjluded^ 

Irrtbtctfcci  of  tnurtatic  acid  upf>r)  its  folulions;  a^  is  !cad«  bj 

of  the  fulph uric.     Tin,  anlimony,  blfmuth.  or  tellurium, 

have  left  an  infaluble  rendaum  with  nitric  acid.     No 

ctrold  be  found  ofany  of  ihe  acidiiiable  metals ;  and  Iroa 

looked  for  with  particular  care,  but  in  vain.     la  a  \vord« 

prrciptlation    by  the  mttalii,  feeins  to  exclude  all  Ibofe  of 

ttiier  oxidabiUty  than  mercury  i  and  this  we  fliould  not  ruppofo 

l»  be  prcfenly   as   copper  is  not  iu  the  leajl  wbitcnpdj  wbeA 

sicd  to  precipitate  palladium. 

TVn   '  fimilarity  of  many  of  the  precipitates  of  palla-  UnUmh)tt 

dium  ,u  of  pblina,  induced  rae  lo  multiply  the  com- P'*"*^^ '"  "^"•T 

>T  rt        III*  1  •«         "*^  Its  precipj- 

ftfitiTe experiments;  and  I  conftantly  oblcrved  contradictory  cte*,  *c. 

ddl.     The  fpecific  gravity,  eafy  fu Ability,  combination  with 

fbJpbtir,  precipitation  by  green  fulphateof  iron  and  by  pruftiaie 

of  pQtadi^  together  with  other  efFefls,  were  fuch  as  I  could  not 

leooocilc  to  the  known  charaClers  of  platina ;  unlefs  I  could 

luppoCc  that  a  fubflancc  did  exifl^  which  could  totally  change 

Hi  pby6cal  and  chemical  properties,  or  fo  difguife  them  as  lo 

TfMcr  therD  proof  u^atnfl  the  evidence  of  chemical  re-agcotf. 

Tao  lighted  of  the  metals  is  tellurium;  yet,  in  order  to  pro» 
dpce  an  alloy  of  the  (pecific  gravity  of  palladium,  (fiippnfing 
Ibra  mcimetil  the  real  denfily  of  the  alloy  equal  to  the  cafcu- 
biad  m<aii}»  it  would  rei^uire  two  party  of  tellurium  and  one 
of  ptatlfi* ;  and  it  is  highly  improbable,  tliat  Co  large  a  pn** 
portion  of  telbrium  could  exill  in  any  mafi,  without  being 
6tte€tcd.    We  have  been  told  of  very  extraordinary  anomalic* 
hk  chefDical  atfimlics,  by  Mr.  Berthollet ;  aqd   Mr.  Hatthett 
has  made  uc  acquainted  with  fome,  not  lefs  extraordinary,  in 
Ikm  propcrtic*  of  alloys.     Yet  I  think  we  fliall  ceafe  to  wonder  jt  ham allsy 
ift  ftbat  has  been  related  by  thefe  chemitisj  when  we  leatn  ihati^*'"^  ^nimtr* 
peUadiom  i«  not,  as  was  fliamefully  announced,  a  new  fimple**^' 
ipetal,  bul  an  alloy  of  pbltna ;  and  that  the  fubAance  vvhicfk 
can  chui  tmXk  the  mofl  diar»£|epilic  properties  of  that  meial^ 
nrhilc  it  lofes  U»e  greater  i)umber  of  its  own,  is  mercury, 

I  confcfs  It  wai  not  from  an  an^^lyiis  of  palUdium  that  I  was  Thli  wii  fyn* 
6r|i  lc4  IQ  this  rcfi^lt :  for  X  had  convinced  mvfelf,  by  fyntheHs,  t^i^i'y  <li^ 
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poU\  of  pii- 
cin*  iftd  aicrcory 
\>y  which  they 
wcrcprtfcnlctfto 
each  ot}ier  ind 
united — Green 
fukphatc  of  iron 
was  added  to  4 
lioiution  of  pla- 
tinii  and  alf) 
to  a  folatiofi  of 
mercury.     No 
prcc'ipjtite  took 
pUcc  in  eithtr. 
The  cijmpounds 
vert  then  n  i  t- 
ed*     Piatina  and 
meicury  fell 
dAwn  tugeth«r« 
The  compnund 
w*j  futed.     It 
^u  palladium* 


Fatladium  by  the 
immediate  iin I  on 
of  platifia  inJ 


of  its  nature,  and  had  formed  I  he  fub fiance,  before  I  could 
devifeany  probable  methodofafcertalningits  component  parts. 

In  reflc6^tmg  upon  the  various  modifications  which  fubtlancc* 
undergo  when  in  union  with  each  other,  and  on  ihc  variations 
produced  rn  the  laws  of  affinity  by  the  intervention  of  new 
bodies,  I  was  induced  to  try  whether  by  the  affinity  of  pJatina 
with  fome  melal  ealily  reduced,  it  might  not  happen  that  a 
redufiion  of  both  would  take  place  by  green  fulphate  of  iron, 
altliough  no  fuch  effefl  were  produced  upon  each  meta!  when 
feparate.  The  moll  likely  to  fuccecd,  as  being  moft  eafily  re- 
duced, after  gold,  platina,  and  lilver,  was  mercury.  I  poured 
fome  folulion  of  green  fulphate  of  iron  into  a  fait  of  platina, 
and  alfo  into  a  fait  ot  mercury  ;  no  precipitation  look,  place 
I  united  the  two  liquors;  and  a  precipitate  exaflly  refeinbling 
ihat  which  is  lurmed  by  green  fulphate  of  iron  in  palladium, 
was  iftftantly  formed,  I  colleded  the  precipitate,  and  expofed 
it  to  a  flrong  heat;  and,  after  repealed  trials,  obtained  a  me- 
tallic button,  not  to  be  dillinguiihed  from  palladium. 

It  cerlatnly  is  one  of  t}>c  inoft  extraordiuary  fads  refpefUnjiB 
alloys,  (hat  two  metals,  by  their  union  with  each  other,  rtioulJB 
fo  lofe  the  charaderiftic  properties  of  each  individually*  that 
neither  of  thena  can  be  immediately  detcftcd  by  the  ufual 
methods.  Nodiing  but  an  affinity  of  tije  raof^  powerful  order 
could  produce  fiith  effects.  But,  to  place  the  metals  under 
the  moll  favourable  circumllances  for  ihat  affinity  (o  exert  its 
influence,  and  to  promote  their  union,  is  not  the  refult  of  com- 
mon methods.  Among  a  great  number  which  I  have  tried, 
many  have  failed,  and  none  have  been  attended  with  uniform 
fuccefs.  I  have,  however,  formed  palladium  by  the  immediate 
union  of  plalina  and  mercury;  and,  as  whatever  may  place  the 
apparent  capricioufnefs  of  this  combination  in  a  confpicuous 
point  of  view  ii  not  devoid  of  interefl,  I  Ihall  defcrtbe  the 
means  by  which  I  have  attempted  to  produce  it,  whether  they 
failed,  or  were  attended  with  fuccefs. 


SYNTHETICAL    EXPER  fMKNTS,  ^ 

Exp.  K  It  was  not  till  after  repeated  trials  of  (he  modo 
jijft  mentioned,  that  I  fucceeded  in  forming  palladium.  In 
many  inftances,  I  obtained  a  button  completely  melted,  of  the 
fpeclfic gravity  of  13,  and  fometimeR  more;  notfoeafily  fufed 
by  fulphur  as  palladium;  not  foluble  in  nilric  acid;  and  the 
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i^hf  of  vtbidi  CTtceeded  that  of  the  platina  originally 
iplnycd.     Buf,  althougli   tlm  fublbncc  was  not  pbtina,  I 

nat  Civ  it  wat  palladiura.     The  moll  focccfsful  ex  peri-  Experiment 
br   this  lacfhod,  wan  attended  with  the  following  cir.  '1'^!=  7^»*  f'**^- 
irlTiticei.   I  diflalwd  une  hundred  grains  ofplatina  in  nilro-  m^nt  of  formloj 
•■rialic  acid,  and  «hcn  put  in  two  hundred  grains  of  red  oside  P*!!^^'^'"  »>y  ^^^ 
«  Btffcurj^  made  by  nunc  acid ;  but  lhi»  not  being  fuftic-ient  tioacd. 
Is  frtumte  the  excefs  of  acid,  Iconiinucdto  add  more,  until 
itcvd^ed  lo  be  difTolved,     On  the  other  hand,  I  prepared  fomc 
fneen  fulphate  of  iron,    and  puured  it  into  a  long>necked 
sillfmfi.      1  Uien  poured  the  mixed  folulion  of  platina  and 
■■tury  mto  the  folution  of  green  fulphate  of  iron,  and  heated 
llr  wbote   upon  a  fand  balh.     In   lef^   than  half  an   hour,  a 
ctpicKit  prectpiiate  was  formed;  and  the  infidc  of  the  matlraf* 
WW  lined  witli  a  thin  metallic  coat.     The  liquor  wait  palTed 
6ro«gl^  »  filtre,  which  I  had  weighed ;  and  the  precipitate, 
ifier  digefUon  with  Qiuriatic  acid,  was  well  wnthed  and  dried. 
I  \aA  coUe^ed  as  much  of  this  at  I  could,  there  re* 
opon  the  tiltrc  12  gratni ;  bcfides  which,  I  had  collet- 
1^64^  in  all  276.     The  fupernatant  liquor  Bill  contained  a 
^  mercury,  and  about  eight  grains  of  platina.  There- 
d)e  276  were  compofed  of  92  of  platina,  and    ]Si  of 
From  this  it  appears,  that  one  hundred  grains  of 
can  determine  the  precjpitalioD  of  near  two  hundred 
of  nercury,  by  green  fulphate  of  iron;  and  that,  in  ihit 
ion,   there  is  a  reciprocity  of  laturalion.     The  2(34, 
coBeded   from  the  filtre,  were  expofed  to  a  low  red  heal* 
%ai  vrcre  reduced  to  1  i4«  The  twelve  of  the  filtre  would  have 
given  about  fevcn ;  therefore,  the  whole  would  have  been  151. 
Tbc  fttbflance  wa*  in  the  form  of  a  tine  powder,  and  had  a 
■ctalHc  laflre.     It  was  then  put  into  a  charcoal  crucible,  and 
SUbd  i&lo  %  button.     This  button  weighed  TJS  grains,  and 
Willi  the  *|uantity  left  on  the  fibre,  would  have  weighed  135. 
la  this  133,  there  were  02  of  platina;  therefofe  it  wa^  com-  it  conuincJ 
poCed  of  about  two  parts  of  lliat  metal  and  one   of  n>ercury.  *J«?^  **<>  P«f* 
It  wai  of  the  fpecific  gravity  of  1 1,2 ;  was  wholly  foluble  in  mercury. 
vitrtc  acid;  wac  cafily  fufed  by  fulphur;  was  precipitated  by 
|KBa  tulpiiate  of  iron :  in  a  word,  it  was  not  to  be  diHinguiflj- 
cd  ffote  palladium. 

£jper*2.     Ai  another  mode  of  forming  palladmm  in  the  E^psrlineiiti. 
hmd  way,  J  put  metallic  iron  into  a  mixed  foIutioB  of  platina  ^'l^^^'^^'' 
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tn«reitfy«»»      and  mercurj.     Both  mttals  were  precipitated;  and  the  pri 
yreclpitjitcd  by    cipita!e  WAS  fubmitted  to  the  fame  treatment  as  in  the  formed 

Iron.     The  r       ,  ,        r  r  r  i  t 

lo^cefivaskfs  cale;  biit  the  lurceh  was  not  lo  complete.     Irmi  can  pre- 
cipitate either  platina  or  mercury  feparalely ;  but  green   ful^ 
phale  of  iron  can  perform  it*  fundion  only  in   favour  of  ih^H 
affinity  of  platinaand  mercury.     Their  union  is  pmmoled  by 
itsa^ton;  and  the  effe^s  are,  in  all  probability,  fimultanc- 
ous.     The  combination  of  the  metals  takes  place-,  if  I  may  bo 
allowed  the  expreflion,  in  their  nafcent  metallic  fiate,  and  in 
a  fixed  proportion  of  mutual  faturation.    The  union  of  the  two^ 
metals,  therefore,  i«  in  the  prefent  experiment  lefi  inlimale^B 
and  the  button  which  refdts  from  rufing  the  precipitate,  is  of 
much  greater  dcnfity, 

Exper.  3,  The  fame  procefs  was  repeated,  only  ufmg  zinc 
inftead  of  iron^  but  the  refult  was  not  more  fatfsfadory . 

£xper,  4.   I  poured  fome  mercury  into  a  folution  of  platmSp 
of  pU-  ^"^  heated  them  together  for  fome  time,     A   precipitate  took 


Itip.  ^.  Zinc 

the  prctipitajat. 
Incorrplcte. 
Exp.  4*  Mer- 
cury added  ts 
fnluuon 


place;  but,  upon,  fufing  it  into  a  bailoi),  I  did  nut  (hid  il  to  bQ 
palladium.  i 

Itpi  5.    Mixed      Ejprr.  .5.  I  difil>lvcd  the  fame  quantities  of  plalina  and  mcr 
loludodi  of  pla- ^yj..,  jj^  in  7:  J  per.   L  in  nitro-muriatie  acid,  and  cvat>oraled 
tinaandmeKury   .     i   r  ,     -  1  t    1  1     -i-       1  1         # 

evaporated  and    tno*e  lolalions  together,     I  then  volaidjzed  as  much  as  I  eon 

of  the  mercury,  at  a  red  heat.     At  the  end  of  ihe  operalitf 
I  oblaindd  precifely  my  original  quantity  of  plalina,  reduc 
to  the  metallic  flale;  but  not  one  particle  of  the  mercury 
maincd  along  with  it. 

Ejrper.  6  and  7.     The  fame  qaanfities  of  platina  and  moT^ 
cury,  dilToK'ed  in  nJlro.munatic  acid,  were  precipitated  by 


una* 

Jficomplece 


}galted.     The 
mrrctiry  flew 


I 


Exp,  6,  7, 

yUtina  and  mcr* 

«*ry  prtcipitatrd 

by  phofpharc  of  phofphate  of  ammOTiia;  and  the  liquor  was  evaporated.   The 

wBmoni^.     No  reficUium,  in  a  glaffy  ftatc,  was  e^tpofcd  to  a  vioJent  heat  in  ^ 


l*hofphoret  of 
platlnai 


charcoal   crucible;    and   I  obtained   a   melted  bultoti,  whici 
wciglied  more  than  the  original  qaantity  of  platina,  and   ^as 
of  the  fpecific  gravity  of  1  t,.5«     On  account  oi'  tUe  cafy  fufi-j 
bilttyof  phofphorel  of  platina,  I  like  wife  tried  (e  combine  i 
directly  with  mercury,  but  could  not  faccced. 

Exper,^.     I  prccipilated  a  miartjd  folution   of  platina  an 


I  up.  8,    Platina 

precipi'^ratcd'^by  'Tiercury,  by  a  current  of  fulphorelled  hydrogen  ga^ ;  and  re- 
luiphurctted  lu-  duccd  the  in(i>luble  powder.  After  many  attempts,  in  which 
?n?a^"'c  lila!'"^  ^  obtained  buttons  of  the  fpecific  gravity  of  1^,5  and  1 1,5,  f 
diiuiu  formed  a  pitxc  weighing  1  i  grains,  of  the  fpecific  gravfty  of 

11,5.  Tliii 


l>5.    This lirt  was  palladium;  but  I  could  not  arcerLaii>  the 
txceCs  of  vvcJght,  as  a  pact  of  the  original  precipitate  had  been 

£xp.  i^.  I  mixed  a  folution  of  muriate  of  i>Ialin»  with  ^*P' *>•  MutUw 
ptriuuale  of  mercury,  aiid  obtained  a  flight  pfecipilato.  J  he  pruffiat-of  mcr* 
liquor  was  cvaporaledj  and  the  whole  refiduum  expofed  lo-a  cuiy,  Evjpon- 
tiolenl  heat.  This  experiment  did  not  fiicceed.  It  was  not  ^^^J'^  p»Saf 
repeated  fo  often  as  the  others ;  but  I%ave  fome  reafon  to  think,  fuccert. 
U  coigbt  be  attended  with  fuccefs ;  for  I  obtained,  in  one  in- 
Jiance^  a  few  vefv  minute  grains,  tiiat  ^*ere  foluble  \xi  nitric 

«id  '  . 

£jp.  1«J,      I  heated  fome  purified  plalina,   in  the  form  of  a  E«p*  To.  A 
ircry  fine  pow  der,  with  ten  times  it5  weight  oi"  mercury,  and  S^curjl"^Hcit 
rubbed  Ihem  logedier  for  a  long  time.     The  refult  wa»,  an  drove  njj  the 
snoalgam  of  plalina.      This  amalgann  expofed  lo  a  violent  '"^*^*^"'J- 
l)«t^  l/ift  all  the  mercury  it  had  contained;  and  tlic  original 
i«ei^fat  of  the  platina  remained  without  incrcafe. 

£ip«    tl.      The  beli  method   of  forming  an  amalgam   of ^«P  »*•  Count 
, platina,  it  tJiat  prefcribed  by  Count  MulTm  Puflikin.     I  dif-  kinvrm^igam 
Tolved   a  known  quantity  of  platina  in  nttro-muriatic   acid,  of  pljUnjhcATtd 
prectpitalcd  by  ammonia,  and  evaporated  the  liquor.     The  ^^^^'^P^j|jf^*'^^ 
trljdoura  was  rubbed  for  a  long  time  with  a  great  quantity 
loi   mercury*   and  then  expofed  lo  a  violent  lieat.      Many 
ktioos  failed ;    in   fome,  I  had  a  button  of  the  fpecific 
'iBvtt/ of  13,2*     In  one  attempt,  I  fuccewled  completely: 
ftoai  50  grs.  of  platina,  treated  as  above,  I  obtained  a  button 
wdgiilng  43,5,  of  the  fpecific  gravity  of  1  lj73^,  which  had 
■It  the  properties  of  palladium. 

ijp.  12,  I  fated  together,  in  a  charcoal  crucible,  100  gr<,  Exp.  la.  Pb- 

pblina,   200  of  cinnabar,   100  of  lime,  and  400  o(  calcined  !.'"'*  *='"n-^a^ 

t  and  obtained  a  button,  which  weighed  more  than  fufed. 
ptatiria,  and  was  of  the  fpcciHc  gravity  of  1^,7.     It  was 
>t  folobtc  in  nitric  acid^  but  combined  with  fulphur^  at  a 

Erp.  13.  In  fome  experiments  I   had  made,  I  found  that  E^p.  ,j.  pj,. 
^t  furnace   \v\  which   I  formed  Ihefe  alloys,  was  capable  o§  ^'«^  ^"f***  *n<l 
idling  platina,    without  the   afliftance  of  any   flux  except  j]J^'''JJJ  ^g^ 
ilcinetl  burax.      I   therefore  urged  100  grs.  of  platina,  at  a 
ry  firong  heat  ;  and,  when  I  judged  the  fire  to  have  atlain- 
«J  iljgreaterc  intcnCty,  J  poured  mercury  upon  the  platina, 
tl-foogh  a  long  earibcn  tube  that  terminated  in  the  crucible, 
^  and 
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Little  eflc£t« 


and  immediately  withdrew  the  apparaluf  from  the  fire-     rftf 
fenfible  union  of  the  metftis  had  taken  place ;  nor  had  ihe 
plalina  increafed  in  weight. 
Mtr-      Exp,  14.,     I  put  100  grain*  of  pTalina  into  an  earthen'  tub^ 
an<l  placed  the  tube  horizontally  in  the  above  furnace.     At 
one  end  of  it  %vas  a  retort,  'containing   2lb5.  of  mercory. 
When  the  tube  was  at  ilj  ^rcatefi  hcat»  the  mercury  was  made 
to  boil ;  ancJ  the  entire  quantity  pafled  over  the  furfacc  of  the 
platina,  at  thai  temperature.     The  experiment  lafted  one  hoar 
and  a  half;  but  the  metal*  did  not  feem  to  have  combined* 
Esp.  15.     Mr.  Pepy<  was  fo  obliging  as  to  try  the  cffe^  of 
iina  wire  t>!ung-  j^j^  ^^^^^.  powerful  galvanic  battery,  in  forming  palladium*     A 
and  heated  by      piece  of  platina-vvire  was  plunged  into  a  bafon  of  mercury, 
and  formed  part  of  a  galvanic  circle.     The  wire  was  nearly  in 
fufion;  but  no  combination  feeroed  to  take  place.    The  nature 
of  this  experiment  did  not  allow  of  very  accurate  weighing; 
but  the  fuCid  globules  of  plafina  did  not  appear  to  have  ac- 
quired the  properties  that  conllitute  pafladlom, 
Remwky.  Dif-      ^^ch  are  the  experiments  by  which   I  attempted  lo  form 
pgfing  atfioUffli    palladium.     They  were  chiefly  founded  upon  two  principles; 
diipoling  affinity,  and  afljmilation.     In  the  one  cafe,  I  endea- 
voured to  prefcnt  to  the  metals  that  compofe  it,  a  fubftance 
which,  on  account  of  it  a  affinity  for  fome  menfiruumneceflTary 
for  their  foKnioni  and  of  their  own  tendency  lo  combine  in  the 
proportions  fiated  in  £//»♦  I,  might  caufe  them  to  unite  fn  the 
fcirm  of  an  iafoluble  compound.     In  the  other  cafe^  I  hoped  lo 
afTimilate  the  properties  of  each,  and,  by  making  them  fomc- 
thing  more  alike*  to  place  Ihcm  In  the  molt  favourable circum' 
fiances  for  uniting,     f.ip.  1 .  was  founded  on  the  former, 
Efp,  8  on  the  latter  of  thefe  principles. 
The  platina  al-        In  many  inftances,  when  I  did  not  form  palladium.  I  ohtaini 

wayi  acquired     jj  metallic  bullou  which  Was  not  platina  ;  and,  when  I  did  fo,  it 
weight  when  lt«    ,  ,      *  ,  ,  .    .      ,  ,  -      «     . 

properties  vreie   always  weighed  morc  than  the  original  quantity  of  fnatma 

thui  chinged.     <.mployed.     In  repeating  ExpcrivienU  1 »  2,  +,  6,  8.  1 1,  and  12, 

I  li*fJom  tailed  ot  having  fuch  a  fubllance«     No  effeft  of  thw 

kind  took  pbre  in  any  experiment,  when  mercury  was  not 

ufed  along  v»iih  plalina;  and  the  other  metals  were  merely 

accelTarie^,  in  promoting  their  union  and  precipitation*     This 

j<   fufheiently   proved,    by    the   unlfoTmity  of  the   refulls  in 

dilltfrent  proceII'e%  whether  it  wai  palladium  or  the  fubflance 

I  liuw  mention  which  was  formed.     The  chief  property  which 
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dif^mguiftiet  the  latter  fabflance  from  platina,  is  its  denfity. 
It  tsncit  unufuml  to  obtain  it  of  a  fpeciOc  gravity  To  low  as  13  j 
very  ffequeiit]y  15  or  17.  In  the  firft  cxperinjcnls,  I  Cufpedl- 
rd  this  fighlncfi  to  be  owing  to  feme  air-bubbles ;  but  repeated 
fufion,  and  comparative  experiments  upon  platina,  foon  con* 
vtDoed  tne  of  the  contrary.  The  augmentation  of  iveighl  atfo* 
which  Uie  ptattna  never  fails  of  acquiring,  proves  that  this 
•vetal  hai  combined  with  feme  ponderable  fubftance ;  and,  in 
\§B&,  the  refult  ol  tbefe  operations  is,  an  alloy  which  Is  a  mean 
betwixt  platina  in  its  pure  (late  and  what  has  been  called  pmU 
Udiam.  It  h,  confeqnently,  fubjcE  to  infinite  variation. 
The  firil  cffe^s  which  roercary  produces  upon  platJna  are,  to  Mercury  firlt' 
render  it  more  fufible,  and  to  dirainith  its  fpecific  gravity.  I^"J^fufib*rM4 
The  next  new  property  conferred  upon  it  is,  the   power  of  Jighterj  then 

tunding  with  fulphur;  and,  lallly,  it  becomes  folubie  in  nitric  '^*''l^"  y 
add.     It  14  not  however  till  the  fpecific  gravity  is  below  12,  with  fglpbarj 
or  12,5  at  mofl,  that  it  has  acquired  this  properly  ;  and  all  thefer  •''**  i*in  nvbrf 
jf  A     i^  ,1  t        •-     r^         J  r     I        '  r        J'  •    ,     render*  It  folublf 

Hfcfii  follow  the  direct  order  of  llic  incrcate  of  weight  uv  nitric  acld> 

oblervable  in  the  piatina.  ▼'«•.  ^^^'  ^he 

It  is  not  very  difficult  to  combine  a  fraallquaniily  of  mercury  ^  cgrivity 
with  platina ;  but,  \fi  rcfolve  the  problem  completely,  and  to  The  author  of 
prudttce  an  alloy  of  ihele  meta!s  which  (hall  be  of  fo  low  a  E*^y  h"  f^ 

•  fpecific  gravity  a«  1 1,3,  and  Jbull  be  folubie  in  nitric  acid,  is  fteady  meihcKlql 
not  fo  eafily  accomphthed.  From  the  repeated  failures  wliich  ««^f^n«  '^ 
I  have  experienced  in  thcfe  operu^lions,  I  am  much  inclined  to 
think  that  the  author  of  palladium  ha%  fonie  method  of  forming 
it,  lefifubje€t  toerrof  than  any  !  have  mentioned.  No  doubt 
that  perfeverance  would  put  us  in  pofleffimi  of  hfs  fecret ; 
but,  being  prevented  by  want  of  leifure  from  purfuing  thefe 

trcfcarciies  at  prefent,   1  have  confined  myfelf  to  efiablifhing 
the  fad,  and  defcribing  the  procelfes  which  I  have  employed. 
Having  thus  acquired  a  certainty  that  mercury  ia  a  con*  its  decompofi- 
fiitaent  part  of  palladium,  I  made  Ibme  further  experiments  *'f^**^**"*'f 
vpon  it,   with  a  viewto  its  analyiis;  but  they  have  not  been 
attended  with  fo  much  fuccefs.     It  migJu  be  expecled,  from 

»lhc  great  number  of  methods  which  have  failed  lo  form  pa!- 
iadiurop  that  many  might  be  found  lo  decompofe  it  when 
formed.  But  I  have  found  the  mnverfe  of  fuch  procelTe*  as 
did  not  fuccecd  in  producing  paJlahura,  to  be  ineffefkualin 
ilcfiroying  ihe  combination. 

Yot.Vn.— FiiBaoA»v/I804,  H        anax^yticaL 
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PftETSflOBD    9£eW    METAL)   PALLADIUM* 
AtlALYtlCAL    EXFERIMINTS. 

Ejip,  I,  2,  and  3.  The  converfe  of  the  fyntliellcal  experi- 
mcnls  1»  2,  3,  was  made,  but  without  any  fatisfaciory  refult, 

£xp,  4.     The  converfe  ot'  E^p,  i  was  made  without   I'ac- 
cefs.     I  pul  fume  raercur/  into  a  foiution  of  palladium^  and, 
left  them  to;;elher  for  fonie  lime.     The  prectpiiate  wliich  wa* 
formed  was  palladium,  jufl  as  it  had  been  ufcd  for  the  opera- 
tion. 

Exp.  5.  I  expo  fed  dilTercnt  pieces  of  palladium  to  a  very 
violent  heat  for  two  hours.  In  fome,  a  diminution  of  abfolute 
weight,  with  an  increafe  of  fpecilic  gravity,  look  place ;  io 
others,  neither  of  thefe  effects  was  pi oduced.  The  fpecimens 
which  I  had  made  were  chietly  of  the  latter  kind. 

Exp,  b,  Cupellation  did  not  afford  any  fatisfadion  refped- 
ing  tlie  analylis  of  palladium ;  but  the  heat  npceffary  for  this 
purpofe  is  fo  great,  thai  1  could  not  place  great  reliance  upon 
this  experiment.  It  ts  dillicult  to  dciacli  the  button  from  this 
cupel  v%ith  accuracy. 

Exp,  7.     I  burned  fomc  palladium  In  oxigen  gas.     A  white 
Tmoke  arofe  during  the  combullionj  and  was  depot! led  upon 
the  tides  of  the  glaf^  {ar  that  contained  the  gas.    But  ihts  fmoke 
was  palladium,  and  not  the  mercury  feparaied  ffomit. 

£jp.  8.  A  flfp  of  palladium,  whit  h  Mr.  Davy  had  the 
goodncfs  to  expofe^  in  ray  prefence,  to  the  action  of  the  <1rung 
galvanic  batteries  of  the  Royal  Inftitution,  burned  with  a  very 
vivid  lightj  and  a  white  finoke ;  but  uo  mercury  was  feparated 
by  this  operation.     , 

There  is  not  any  property  of  this  compound  which  appears 
to  me  fo  wonderful,  as  that  which  is  manifefted  by  thefe  ex* 
periments.  It  is  a  ilriking  proof  how  unfounded  was  ihe^ 
opinion  of  fome  philofophers,  who  fuppofcd  that  the  rapidity 
of  combination  was  a  raeafure  of  the  force  of  affinity.  We 
do  not  know  of  any  affinity  among  chemical  bodies  which  it 
more  powerful  than  that  of  platina  and  mercury  appears  to  be. 
The  obflacles  which  mufl  be  overcome,  in  order  to  fix  that 
latter  metal,  are  a  proof  of  this ;  yet  the  diflicullv  of  forming 
this  combination  to  its  full  extent  is  extreme.  The  diflerenctt 
which  exirts  between  the  compound  and  its  elements,  when 
merely  mixed,   either   in  folutioti  or   other  wife,  cannot  be 

belt^ 
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hettcr  exerapliHcd  than  by  comparing  the  refult  of  the  5lh 
fjmtliclical  experiment  J  v^llh  tiiedirticdt)'  of  expelling  ntercury 
from  Ihe  compound, 

I  raufl  here  obferve,  that  all   the  analytical  experiments,  The  inerciiry 
ftod  many  others,  were  made,  by  way  of  comparifon,  "pon  fcp,ratcd  from 
the  patladium  1  had  bought,  as  well  as  upon  that  which  1  had  the  bought  pd- 
inade.     Bat,  although  I  had  myfelf  combined  the  mercury  (f^^J^J^^f  ^hi 
with  tbeplatina,  and  confequently  knew  it  to  be  in  the  com-  aaihor'ireal 
pound   that  refallcd,    I  coald  not  fuccced   in  feparatiog  it.  ^o^^i^E*^"* 
Neither  djd  the  fubfhince  defcribed  in  a  former  paragraph,  as 
inlertnediate  between  ptatina  and  palladmm,  allow  onefiartkle 
of  mercury  lo  efcape  from  it,  by  any  proceft  I  have  yet  been 
able  to  devife. 

The  name  of  palladium  conveys  to  our  mind  the  idea  ofOVjeftioni  to 
fomething  abfoJute,  and  therdbre  incapable  of  gradation.  But  ^^l^^  ^*'^ 
gradatk)ns  in  alloys  are  infinite;  and  the  alloy  of  plaiina  and 
mercury  is  fufceptible  of  infinite  variation.  Palladium  alfo 
brings  to  our  recolle^ion  a  contemptible  fraud  direded  agalnfl 
fcience :  the  name«  therefore,  (bould  not  be  admitted.  I 
have  called  it  an  alloy  ;  for  it  diners  too  much  from  the  ufual 
idea  we  have  annexed  to  the  word  amalgam,  but  it  accurately 
correfponds  with  our  notions  of  the  name  I  have  adopted. 

The  fads  which  1  have  related  in  this  paper,  appear  at  firll  Thefe  new  f»^ 
fi^^ht  Co  have  no  (imilar  exaraplei  in  cbemiftry  ;  and  may  "ot  ^^^^^  ^J^^^ 
gain  immediate  alTent  from  every  perfon.  The  philofopher« 
iodved,  will  fe^  no  humiliation  in  being  forced  (o  correcl  or  to 
cglend  his  knowledge;  and  will  not  altogether  dilbelieve  a  fad, 
becaufe  he  can  adduce  no  paralkl  int!ancc,  or  becaufe  it  is  not 
in  tttnfon  with  his  received  opinions.  Such  conducli  would  be 
niling  an  infurmoun table  barrier  againfl  the  progrefs  ()f  fcience; 
it  would  be  fetting  up  our  own  feelings  in  the  place  of  nature; 
and  attempting  to  meafure  what  in  itfelf  is  immeafurablf^,  by 
the  narrow  fcalcof  human  comprehenGoH. 

But  let  us  not  confine  our  view  of  the  fads  and  principles 
that  have  been  mentioned,  to  thitt  tingle  inflance.  Let  us  trace 
Ihem  in  a  more  extended  circle ;  and  fee  whether  any  thing 
oily  be  (bund  in  nature  that  can  apply  to  theprefcnl  fubjed. 

The  tirti  prejudice,  for  fuch  1  muft  call  it,   ^gainfl  the  pre-  Theilraogc 
ftttce  of  platina  in  palladium  is,  tJie  fmall  dej.liiy  of  the  alloy,  ^immutina  of 
And  00  doubt  it  li  extraordinary,  that  a  metal  the  Ipecihc  laLhiict^mpouaA 
travityof   which  is  at   leaft  22,  (Chahaneau  fay*  2+,)  com- ^^^  ^^  f^'' 
bioed  with  aaolber  ilie  fpecinc  gravity  of  which  ts  nearly  1 4, 

H  2  fbould 
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fhoald  produce  a  mafs  of  the  fpecific  gravity  of  1 0.97 2;  not 
niucli  more  than  half  of  thai  which  cakulalion  would  denote, 
dnd  inferior  to  either  of  its  elements.  In  Mr.  Hatdielt's  Pa- 
per upon  the  AUo)»  of  Go!H,  to  which  I  always  refer  with 
kp!t-afur«?,  wti  find  fojne  extraordinary  indancesof  aiiomalres  in 
fpecific  gravity,  both  in  exctfs  and  diminulion  upon  the  cal- 
culated meati.  His  experiments  have  not  been  doubted  ;  nor 
can  their  accuracy  be  called  in  queflion.  The  principle  of  de- 
viation in  the  true  and  the  calculated  mean  i*  tlicrefore  ad- 
mitted. Who  then  can  fay  whcfc  this  deviation  Hull  end,  or 
mark  out  limits  to  the  operations  o^  nature? 
Particularly  the  But  a  no  Icfs  extraordinary  inflance  of  irregular  denfity  is 
differtnt  fpecific  ^^. .    before  our  eyes  ;  yet  it  has  not  fo  much  as  attraf^ed  our 

MVlCiCS  of  ''t'i'ir  1  r 

f»rifbrm  water    attention.     It  is  true  that  it  ts  taken  from  among  the  gates, 
or  ftcam  ai\d  a    g^^^^  jf  y^Q  fuppofe  that  we  have  attained  accuracy  In  experi- 
f4f;«  which        mcnts  uptm  thefe  fubjefis  I  Ice  no  rcafon  to  refufe  their  evi- 
forrait.    Thefc  dcnce  in  this  inflancc.     The  den  ft  ly  of  oxygen  ga^,  to  that  of 
water  is  a*  I  to  7K);  and  the  denfity  of  hydrogen  gas  as  1  to 
9792.     The  mean  den  lily  of  that  proportion   of  oxygen  and 
bydrogen  gafci  which  conllittites  water,  is  lo  that  of  water  as 
I  to  209S;  or,  in  other  words,  water  is '209 B  timbji  heavier 
than  the  mean  denlUy  of  its  elements  in  the  gafeous  ilate.  But 
water  is  only  1'2CX>  times  heavier  than  llcainj  or  water  in  the 
Hale  of  vapour.     Therefore,  there  h  a  variation  in  +,  of  iJl^S, 
or  nearly  half,  between  the  denfity  of  water  and  its  eleiiient«j 
when  both  are  in  the  aeriform  flate,     Tliis  fa8,  however,  re- 
gards bodies  only  as  they  remain  in  the  (amt  (lale,   whelUer  of 
folidity^  liquidity,  or  fluidity.     The  anomaly  is  much  greater* 
if  we  conterapble  them  as  they  pafs  from  one  of  tliele  Hates 
to  the  other.     Yet  we  muft  not  omit  tfic  confidcution  uf  fuch 
a  change,  in  the  inilance  of  mercury  alloyed  with  platina  ;   for 
Ihe  former  metal,  before  hquid,  becomes  folid  as  it  enter i  into 
the  new  combination. 
The  fixation  of      A  ftronger  prejudice  will  perhaps  exiil  agatnfl  the  ftxalion, 
mercury  i» a f»a  of  fo  volatile  a  fubilance  as  mercury.     Il  ii  certain  that  Xh^ 
ittanTothcrs       labours  of  the  alclierotft^  have  thrown  fome  ridicule  upon  this 
fuhjeft,  as  a  philufophicial  purfuit.     Men  of  fcience  have  long 
'  fi  nee  declined  the  refearch  ;  and  it  is  not  probable  thai  we  are 
indebted  to  experimenls  undertaken  in  the  true  fpirit  of  phi* 
lofophy,  for  (he  prefent  fixation  of  mercury.     But,  the  Qme 
caufe  which  induced  us  to  look  upon  the  projea  as  thimericati 
^  fhuulil 
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4boold  dlfpofe  as  li>  admit  It  when  accompli  (lied «     Every  ctie* 

aifi  W^  knows  that  fimilar  fixations  of  volattte  fubdances  arc 

iMt  oococDinon     If  aji  ore  containing  fulphur,  or  arfenic,  or 

andmoiiy,  be  gently  roafted^  a  great  part  of  thofe  I'olatile  bo- 

Sm  u  driven  off;  but,  if  a  faling  heat  be  fuddenly  applied,  Inftances; 

•>-  mafs  unites  in  fach  a  maDner  that  a  very  fmall  fliare  of  ^"1"'!*  ^J**. 


efcapei.     Mr.  Hatchett  has  inHanced  an  artiticial  coin-  antimony. 

bmation  of  gold  and  arfenic,  from  which  he  could  not  expel 

(be  latter  metal,  by  any  degree  of  heat.     Yet  arfenic,  though 

left  fufible,  it  not  much  lefs  volatile  than  niGfctiry.     f  wiltalfo 

add  a  cafe  ftill  more  in  point;  viz.  the  combination  of  arfenic 

aod  platina,  which  i$  not  to  be  broken  by  a  fdfing  heat. 

An  example  of  this  fad,  occurs  again  in  water.     The  liqtie-  Mercury  haviof 

fadion  or  folidlfication  of  two  gafes  to  produce  water,  by  a  ^°'*  "'^^'^  *"J 

o  '^  ^  combmed  with 

loff  of  caloric,  never  (hocks  our  mind,  becaufeit  is  familiar  to  pUtina,  may  be 

us.     We  cannot  fay  what  !ofs  of  caloric  may  be  fuflalned  by  'i^  '^*  ^^""^ 

,  .  -  .      *     .  .  /'       .  fituition  as  ox- 

tnercvry*  in  order  to  unite  with  plalina  ;  or  how  far  the  pre-  ygtn  la  many 
fence  of  the  latter  may  contribute  to  expel  caloric  from  the  oxi*'**!  vi».  noCs 
former.     We  know  too,  that  at  any  leroperature,  without  the  ^J^hcat,  *nd  ■ 
aid  of  a  combuftible  body,  to  a£i  as  a  reductive,  we  have  not  perhaptby  few 
been  able  to  difunite  ihe  laft  portions  of  oxygen,  from  the  *®*'^^' 
oxides  of  iron  or  of  manganefe.     Yet,  in  the  ufual  method  of 
reducing  a  metallic  oxide,  the  oxygen  i%  ftirroundcd  by  a  much 
greater  quantity  of  caloric  than  is  neceHafy  to  convert  it  into 
gas*     Every  fixation  of  a  volatile  fubflance  is  analogous  to  (he 
preient  queilion;   and  they  whofe  mindf:  have   taken  alarm 
from  the  novelty  of  (he  fafl,  may  ihas  be  familiarized  with  the 
neoeifity  of  admitting  iL 

Batp  it  may  be  objected,  in  the  intlanccs  of  iron  or  manga*  Mftalc 
sefe,  oxyccn  is  combined  with  a  combuflible  body,  and  re-  *f™'>'"^  '**!*' 

1    •     •     1  1     •  I    1         f  -  1     ^   -  ^  .  ther  bv  an  »ra* 

tamed  in  it  by  a  decided  and  powerful  affinity.     Triere  is  no  nity  comparabla 

reafon  to  fuppofe  that  fuch  an  affinity  may  not  ex ifl  among  to  thai  of  a 

metals.     We  have  been  forced  to  acknowledge  it,  in  a  few  !IJJ,,        ***'*] 

cafes,  among  the  earihs;  and,  from  the  profound  and  faga- 

cious  refcarches  of  Mr.  Bertbotlet,  we  have  learned  many  new 

h€it,  that  promife  us  a  rapid  increafe  of  knowledge*     I  (hall 

beg  leaYC  to  add  a  few  example*,  which  are  taken  from  that 

*  dafs  of  bodies  to  which  the  fubjefl  of  Ihe  prefent  Paper  be- 

*  longs,  and  (how  thai  the  metals  obey  the  general  law  of  mq.t 
Iwt  «ttra£Uon. 

CTq  bt  concluded  in  our  next  J 
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InvejHgiatifm  f*/  certain  Theorems  relating  to  the  Figwe  rf 
Earth,     Bjf  John  Playfaik,  F.  K  S,  Edin.  and  Projepr 
qf  Mathematics  in  the  Univcrfity  of  Edinburgh,  • 

eMftpItftere-  1.  A  HE  obfervations  which  have  been  made  to  determine 
Wen  h!d  a/w  *^^  Ttiagnifude  and  figure  of  ihe  earth,  have  not  hilherlo  led 
the  figure  ind  io  refults  compleicly  fatisfaftory.  They  have  indeed  deraon- 
Biagnitudeofdiei^f^tcd  the  conipreffion  or  oblalenefs  of  the  lerreftrial  fperoid, 
but  Ihey  have  left  an  uncertainly  as  to  the  quantity  of  that 
comprelTjon^  extending  from  about  the  one  hundred  and  feven- 
iielh,  to  the  three  hundred  and  thirtieth  part  of  the  fadius  of 
the  equator.  Between  thefe  two  quantities,  the  former  of 
which  is  nearly  double  of  the  latter,  oiofl  of  the  refiilts  are 
placed,  but  in  fuch  a  manner  that  thoft  bell  entitled  to  credit 
are  much  nearer  to  the  ieali  extreme  than  to  the  greatefl.  Sir 
Ifaac  Newton,  aa  is  well  known,  fuppoting  the  earth  to  be  of 
uniform  denlity,  afligned  tor  tlie  compreflion  at  the  poles  ^^, 
pearly  a  mean  between  the  two  limit*  juft  mentioned  ;  and  it 
IS  probable,  that,  if  the  compreflion  is  lefs  than  this,  it  is  owing 
to  the  increafe  of  the  denfity  towards  the  centre.  Bofcovich, 
taking  a  mean  from  all  the  meafurcs  of  degrees,  fo  as  to  make 
the  poOiive  and  negaiive  errors  equal,  found  the  diflference  oi 
the  axe*  of  the  meridian  ^  tvT'  ^X  comparing  the  degrees 
meafured  by  Father  Leifganig  in  Germany,  with  eight  others 
thai  have  been  meafured  in  different  latitudes.  La  Lande  finds 
jTT*  ^^^t  fupprelTing  the  degree  in  Lapland,  which  appears  to 
err  in  excefs,  -j^^  for  the  compreffion»  La  Place  makes  it 
-rxTt  Sejour  ^^TJ  ^^^r  laflly,  Carouge  and  La  Lande  y^^. 

Thefe  refults,  which  reduce  the  eccentricity  of  the  meridiant 
fo  much  lower  than  was  once  fuppofed,  agree  well  with  the 
obfervalions  of  the  length  of  the  pcndiilum  made  in  different 
latitudes.  Were  the  earth  a  homogeneous  body.  Sir  Ifaac 
Newlon  dcmon^raled,  that  the  diminution  of  gravity  under 
the  equator  woufd  be  ^  ^-J-^,  exprelTed  by  the  fame  fraction 
with  the  comprcfljon  at  the  poles,  M.  Clairault  made  after- 
wards a  very  important  addition  to  ihh  theorem:  for  he 
Ihcwcd^  that,  if  the  earth  be  not  homogeneoai^t  but  have  a 
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flenfity  that  varies  with  any  rundlion  of  ihe  diHatice  ffotn  the 
oeoire,  the  two  fra6lions,  cxpreflTing  the  compreffion  at  the 
poles,  and  the  diminution  of  gravily  at  the  equator,  wbt-n 
added  together^  mufl  be  of  the  fame  amoont  a^  in  the  homo- 
geoeou!  fpheroid,  that  is,  muft  be  :=  ^*tj  or  t4t*  Now.  the 
lecond  pendulum  is  concluded,  from  the  befl  and  moft  recent 
obfenralicms,  to  be  longer  at  ihe  pole  than  at  *he  equator  bv 
Tjy,  and  this,  taken  from  ^ijf  leaves  -j^r  ^^^  ^^^  tompreftion 
«t  the  poles. 

2.  But  though  -54^,  or  fome  fra^lon  not  very  dilTerent  from 
it,  fliould  be  admitted  as  the  inofl  probable  value  of  thecom- 
preflion,  Of  ellipt icily,  a<  it  is  called,  of  the  lerredrial  Ijihe- 
roid,  it  flill  remains  lo  be  explained,  why  all  the  (vbrervaium^, 
conftdertng  the  care  with  which  they  have  been  made,  do  not 
agree  more  nearly  with  this  conclufion.  Among  ihe  cauies 
that  maybe  afligned  for  this  inconfiflenc),  !hnugh  unavoidable 
miilalcs,  and  the  imperfe6lion  of  inftruments,  mull  come  in 
for  a  part,  there  can  be  litlle  doubt  ihaL  local  irregularities  in 
ihediredlion  of  gravity  have  had  ihegreateft  (bare  in  producing 
it.  Of  thefe  irregularities,  that  which  arifes  from  the  attrac- 
tion of  mountains  has  had  its  exigence  proved,  and  i!i  quan- 
IJIy,  In  one  cafe,  afcertaihed,  by  the  very  accurate  obferva- 

Ksof  the  prefent  aftronomer- royal  at  Schehallten  in  Perlf,- 
5,  We  may  trace  the  operation  of  this  caufe  in  many  of 
decrees  that  have  been  a6^ually  meafured.  Tiiu«,  in  the 
rce  at  Turin,  when  divided  into  two  part*,  and  each  efti- 
Sftted  feparately,  that  which  was  to  the  north  of  the  city,  aad 
pointed  toward  Monte  Rofa,  the  fecond  of  the  Alp,*  in  eleva- 
tion, and  the  firft  perhaps  in  magnitude,  was  found  greater  in 
pfOportion  than  that  toward  the  fouth,  the  plummet  having 
been  attra£led  by  the  mountain  above  mentioned,  and  the  ze- 
nith made  of  confequence  lo  recede  toward  the  fouth-  Th^re 
are  no  doubt  (ituations  m  which  the  meafurement  of  a  imall 
arch  might,  from  a  (irailaf  caufe,  give  the  radius  of  curvature 
of  the  meridian  infinite,  or  even  negative. 

But  there  is  another  kind  of  local  irregulariiy  in  the  dire^ion 
of  gravity,  that  may  alfo  have  had  a  great  effedl  in  difturbing 
the  accuracy  of  the  meafurement  of  degrees.  The  irregulariiy 
I  mean  is  one  arifing  from  the  unequal  denOty  of  the  materiQls 
nnderand  not  tar  from  the  furface  of  the  earth  ^  and  this  caufe 
of  error  is  formidable,  not  only  becaufe  it  may  go  to  a  great 

extent^ 
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cxtetit,  but  becaufe  there  ii  cot  any  rifible  mark  by  whidb  i^ 
tYiat  t1)c  denfitf  cxifience  can  akva}'&  be  diflinguifhed.  Tbe  di^erence  be- 
of  thcftrata        twecn  the  priraary  and  fecondarv  ftrala  is  probably  one  of  lh« 

near  the  earth't      ,  .    f     .  «  ,.,,..  f-       j  .  -t-l 

furface  muft  be  Cniet  circymltanccs  OD  %%'hich  thii  inequality  depends.     Tne 
tnuchfrcjterto'  priinary  Hrata^  cfpecially  if  we  include  among  ibem  Ihegranii?,  _ 

warat  Kune  re*  -         .  ,.  .ij--i-  r.        ^ 

gioniUun  "**y  ^»^^"  "^^v*   l^r^e  Umcs  the   fpecifit'  gravity  ot  water,  ■ 

other*.  whereas  the  fecondary,  fuch   as  the  marly  and  argillateoui, 

frequently  have  not   more  than  twice  the  fpecific  gravity  of 

^  that  fluid.     Sappofe,  then,  ill  at  a   degree  is  meafured  m  a 

country  where  theftrataare  all  fecondary,  and  happens  to  ter« 
mmate  near  the  junflion  of  ihefe  with  the  primitive  or  denfer 
llrata^  the  line  of  which  junction  we  (hall  fuppofe  to  lie  nearly 
caft  and  weft;  (he  fuperior  attradlion  of  the  denfer  ftrata  muft 
draw  the  plummet  toward  them,  and  make  the  zenith  retire 
in  the  oppotite  direction ;  thus  dimintlbing  the  amplitude  of 
the  celcftial  arch,  and  increafing,  of  confequence,  the  geode* 

ThTf  errorffliy   tical  meafure  afljgned  to  a  degree.     From  fuppofitions,  no 

be  ten  or  twelve  ^^^  improbable,  conecrning  the  denfity  and  extent  of  fuch 


mafles  of  ftrala^  I  have  found,  that  the  errors,  thus  produced^ 

may  eaGly  amount  to  ten  or  twelve  feconds. 

Accurate  refulti      3»  While  we  continue  to  draw  our  concklions,  about  ihe 

^rt  therefore       figure  of  the  earth,  from  the  meafiirement  of  ^nele  degrees, 
only  10  be  had        .**  ^     ,'  .  ,,.  r  j—     /l 

from  U«e  atci  j  there  appears  to  be  no  way  of  avoiding,  or  even  of  diminim* 

ingr  the  effects  of  thefe  errors.     But  if  the  arches  meafured 

are  large,  and  confili  each  of  feveral  degrees,  though  there 

(hould  be  the  fame  error  in  determining  iheir  celeflial  ampii- 

ludes,  the  etfe^  of  that  error,  with  refpefl  to  the  magnitude 

and  iigure  of  the  earth,  will  become  inconfiderable,  being 

fpread  out  over  a  greater  interval ;  and  it  is,  therefore,  by 

thecomparifon  of  two  fudi  arches  that  themoft  accurate  re  full 

tn4  thefe  require  IS  likely  to  be  obtained.     But,  in  purfuing  this  method,  fince 

new  modcf  ot     ^^^e  arches  meafured  cannot  be  treated  as  fmall  quantities,  or 

mere  fluxions  of  the  earth's  circumference,    the  calculation 

mud  be  made  by  rules  quite  different  from  ihofc  that  have  been 

hitherto  employed.     Thefe  new  rules  are  deduced  from  the 

following  analyfis. 

Jnvcfttption  of       4.  Let  the  ellipfis  ADBE     reprcfent  a  meridian  pacing 

formubifor       through  the  poles    D  and    E,  and  cutting    the  equator   in 

figurtofthe       A  and   B.      Let   C   be  the  centre  of  the  earth,    AC,   the 

earth-  radiu*  of  the  equator,  =  fl,  and  DC,   half  the    polar   axis, 

^  b.     Let  FG  be  any  very  fmall  arch  of  the  meridian,  having 

il» 


i 
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4>f  cunr^taire  in'  H;  |(uo  Hf^  HG'cattuig  AC  inlnniligitioaor 
K  tnd  JL.    Let  ^  be  the  meafure  of  the  latitude  of  F,  or  the  Jj^M^^At 
flwdiira  of  Ihe  angle  AKF,  expreiTed*  not  in  degrees  and  fiforeofthe*^ 
annates,  bat  in  decimals  of  the  radius  1 ;  then  the  excefs  of  **'^ 
tbe  angle  ALG  above  AKF,  that  is,  the  angle  LHK  or  GHF 
will  be  =3  ^»  and  therefore  FG  =  ^*  x  FG.     Alfo,  if  the 
dfiptic arch  AF  =5  i,  FG  =  «  =  ^'x  FH. 


i^— -it. 


Bat  FH^  or  the  radius  of  curvature  at  F,  is  = 

2L.! J  --  a*  6*  (a*  -  tf*  fin  *<?>  +  *• 

(t»-a»  tin  *♦  +  A*  fin  »<f>)^ 

(in  *W  ""  *  **  i*  demon  ft  rated  in  the  conic  feAions.  Thcr^ 
fon,  if  c  be  the  comprefiion  at  the  poles,  or  the  excefs  of  (s 
above  &,  6*  =  a*  —  2ac  +  c*,  or  becaufe  c  is  fmall  in  com- 
panion of  a,  if  we  rejed  its  powers  higher  than  the  firil^  h*  i^ 
ts.-.  2ac,and  FH  =  a'  (o  -  2c)  (a*  -  a«  fin  «<p  -f  a*  fin» 

f  -  2oc  fin  »^)  "^  *  =  flM«  -  2c)  (a*  -  2ac  fin  ^«  "  i' 

:But  (a*  -  2fl^  fin  •<?)  ~  ^  =  a  ■"  ^  (1  -  —  fin  '^J  ""  * 

St         (I  -{-  —  Bn  *^)  nearly,  rejecting,  as  before,  tl^e 

Sc 
terms  that  involve  c\  &c.    Hence  FH  =  (a  -  2c)  (1  H 

fin**)  =o-2c  +  Scgn»*. 

Now 
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Now  t  =  ^  X  FH,  therefore  s  s  ^  (a  -  2c  +  3r  firt  »?) 


—  (a  -  2c)  ^  +  3c  ?  (ii^*^.     fiul  fin  '^  = 


1  —  cof -2^ 


there- 


fore* ==  (a  —  2c)  0  +  -c^— -^cof  2^,  and  taking  the  fluciM 

(c\         5c  ™ 

a  —  -  j  $  —  ^-  fin  2^.     To  this  value  of  %  no  conftant 

quantity  is  *o  be  added,  becaufe  it  van!  fties  when  «  :=  o. 
Tlierefore  an  arch  of  the  meridian,   exl  ending  from   the_ 

equator  lo  any  latitude  f,  is  =  «^  -  ^fip  +  —  fin  2?. \ 

5.  This  theorem  is  alfo  eafily  applied  to  meafure  an  arch 
tlie  meridian,  intercepted  between  any  two  paralleU  of  Lb 
equator* 

Thus,  If  MN  be  any  arch  of  the  meridian,  ^'  the  latiLude 
M,  one  of  its  extreinitiejs,  and  $''thatof  N,  its  other  extremity 

we  have  AM  =?  w^'  —  —  fv  -f-—  fin  2^'  )*  and 

AN  =  fl^''_-^^"  +  -  fm  2^"\  therefore thcan 

MN  =  a  (r  ^  <p')  -  ^(^{r  -  0')  +  ^  '^"  -^"  - 1*"*"  2^') 

6r  If»  therefore,  MN  be  an  arch  of  feveral  degrees  of  tl 
meridian,  the  length  of  which  U  known  by  aclual  meafun 
ment,  and  alfo  the  latitude  of  h%  two  extremities  M  and  Nl 
ihis  lafl  formula  gives  us  an  equation,  in  which  a  and  c  a 
the  only  unknown  quantities.  In  the  fame  manner,  by  the" 
ineafurement  of  another  arch  of  the  meridian,  an  equation  wiIJ 
be  found,  in  wtiich  a  and  c  are  likewife  the  only  unknown 
quantities.  By  a  comparifon,  therefore,  of  thefe  Iwro  equa- 
tions, the  values  of  a  and  r,  that  i^,  of  the  radius  of  the 
equator,  and  Its  excefs  above  half  the  polar  axis,  may  be  dqj 
termined.  V 

Thus,  if  f  be  the  length  of  an  arch  meafured,  m  the  co-e(H 
cient  of  a,  and  n  of  c,  computed  by  (he  laft  formula  ;  and  if  f*^ 
be  the  length  of  any  other  arch,  m'  the  coefficient  of  a,  and  n 
c,  computed  in  the  fame  manner,  we  have  mn  —  nc  =^1, 


Whence  a  = 


nn-nl' 


mnf  —  n^n* 


m'l-wV 


,        ,    and-  — 

miv  —  m  n         a 


and  rn'a  —  n^c  =  /'. 
«//  —  mt 


i 


t^i  -  ni* 


It 
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Tbc  mrch  of  the  m^ridian»  whicli  wns  meafured  in  Peru,  AppllGation  of 

with  chat  meafured  in  France,  will  afibrd  an  cxmuple  ^^  ^ornniil"  » 

.  '  *       the  arc  mea&irtd 

mpplicadon  ot  thefe  furinub^.  in  Peru  and  due 

asplitude  of  the  arch  meafured  in  Peru  wa*  3°  V  l'^'"  ^^^'-u 

iiUleiigth  1769  K)  Hiife^.    To  reduce  this  lo  the  level  o^e 

ibore  which  it  was  elevated  1226  toifes,  66  loifesmuJl  be 

t«  ai^d  again  1 2  toifex  added  to  adapt  It  to  the  mean 

of  the  almofphere.     Thus  corre^ed  it  is  176886 

TTie  arch  meafured  begun  36''  north  of  the  equator, 

octended  to  the  parallel  of  3^  6'  25"  fouih ;  we  fhall  fyp- 

ti  to  have  bei^un  under  the  equator,  and  to  have  extended 

psndlel  of  3®  7'  I",  a  fuppofition  which  can  produce  do 

crror»   and  will  fomewhal  iimplifj  the  calculaiion. 

^,  in  Ibc  preceding  formtila,  is  an  arch  of  3®  7'  K'  ex* 

In  decimals  of  the  radium  1,  and  fo  we  have  mZZ 

^,  «zr  J0864O8,  and  1=  176886. 

lAjmtn,  the  amplitude  of  the  whole  arch  meafured  in  Franptt 

Dunkirk   lo  Perpignan  is  8**  20'  2''\    and  its  length 

loales*     The  northern  extremity  of  this  arch  h  in  lati* 

51 «  2M",  and  the  fouthern  in  42**  41' 58''f.     Hence 

—  .89O7045,   and  <p' —  .7452459,   and  therefore  m' — 

,1454586,  «— .0585735,  /  =  475496. 

ni  —  nC 
iTWiefore,  a  —  — ; -^  zz  3273325  toifes; 


mn  —  m  n 
wU  -  ml' 


—       10917  tolfes. 


alfb  llie  longer  axis  of  the  meridian  is  to  its  conju< 
falCf  or  a  is  to  6  at  300  to  299. 

Tkm  pfopofiion  agrees  well  wilK  that  which  was  already 
pdialed  out  as  the  mod  probable  refutt,  from  the  comparifon  of 
fio^  dej^reeSj  and  from  obfervations  of  the  pendulum.  A% 
Me  oonclufions  are  obtained  by  different  methods,  they  tend 
greatly  lo  confirm  one  another. 

Froro  this  too  it  feems  highly  probable,   that  the  uncer- probability  thit 
fifhicli  fct  remains  wilJi  fcfped  to  the  true  figure  of  the  *^^ ''8^;'=  *f  <^* 

•arth  well  deurmijifd 
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fcy  rotafuremeiit  earth  will  ht  entirely  removed  by  Llic  cneafurement  of  ffl 

•wnfidmWc"  ^^^^^  coafiderabfe  arches  of  llie  mcridtan.  Such  an  trch 
be  fu milled  by  Ibe  furvey  of  Great  Brtlaln  begun  by  Gem 
Koyt  and  iliil  continued  in  a  flylc  of  accuracy  fo  much  fupertOI 
to  any  uther  fyAemof  geoincinctii  operations  that  has  ever  yel 
been  execuiedi  In  drawing  the  concfufions  1  rom  obfervatioa^ 
njade  with  fach  exadlnefs,  il  may  be  necelTary  to  employ 
inare  accurate  approxiina(ion  than  ba^  been  done  tn  <he 
ceding  formula,  by  retaining  the  fecond  power  oi'  c. 
equation*  \q  be  reblved  will  thus  become  of  tbe  fw^cofid  on 
but  as  ibe  unknown  quantilies  can  be  nearly  found  by  ihe  folii- 
tion  of  a  limple  trquaiian,  the  farther  approxiinalion  to  tb^ll 
Irue  v^luc*  will  be  accompanied  widi  no  diflic^lty. 
.  9.  Concerning  ihit  fgrtker  ^pproxitoalion  il  xfx^y  be  ufefiiJ 
however  to  remark,  Uial  if  c*  b«  retained,  its  cocfficicrit  inj 

fofuiula  uf  §  4  will  be  ~  (t  ■\- ~  fin  4^  )  ; 

aivd  Iherefore  iti  the  formula  of  |  5   il  will  be 

U  then  ihe  quantity 

computed  fnr  any  arch  of  the  meridian,  be  put  iz^gr  a»<l  t^ 
fame,  computed  for  any  other  arch,  be  ~  g',  the  equatioi 
§  6  will  become, 

ma  —  rtc  -f  '- —  :~  ft  and 


Fartber  ipprotl 
nation  to  ht 
thca  employ  td< 


mA 


^„v+€i!  =  r 


10.  Here  if  we  put  d  for  the  value  of  a,  as  given  by  the 
«iii!a  — ^  J  and  /i  for  the  vakeof  c,  »s  given  by  the 


mula 


ma  —  m  n 
mU  -  ml' 


alfo  cfor  the  correction  to  be  made  on  4,  ant 


mn  —  mn 
for  the  corre£lion  to  be  made  on  h,   fo  that  a  ^  rf  -f  r>  ^ 
c^,h  -^  u,  by  fubftituting  thcfe  values  of  a  and  c  in  Ihe  Lw« 

ha  equations  we  have  mv  —  m  +  - — .  :^  0,  and 


t'v  *-  n'u 


rf  +  v 


HfJI 


J 
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f,  rejedmg  all  the  lermi  ihm  involve  t*,  u*,  or  va 
dmv  —  drui  -j-  gA»  -|-  2ghv  ^  0, 
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V  we  FtttherxpproiU 
tnation  to  be 


thtn  enif  lojr<i< 


refiafe,  r  rr 


:.  "iro 


J 


,  by  reje^ing:  Ihofe  tefius  that  are  fmall  in  compart- 


•  rf  the  reft,   ,  _*' ^^jf-- h'^J 


_^  /j  *  Cif  M  —  jjw  ^ 


(^  (7^m  —  nm* y 

Tbusr  and  t#are  found,  a»d  of  confcquence  <i4**'  andA+i4, 
Itit  is^  a  and  c,  without  neg!e6ing  any  terms   that  are  n«n 

fan  order  kfi  than—;  and  when  il  is  coniidered  that 


*-  Jifcfi  than 1  it  will  readily  be  allowed  thai  U  is  quite 

«  2250U  ^  ^ 

tneceflary  to  carry  the  approximation  farther, 

JhThe  fame  thing  that  renders  the  cotnparifon  of  large  tkc cTron  of 

•thes  of  Che  meridian  ufefut  for  lelTcniiig  the  effefl  of  errors  <*^'«f*'*^<»"  *f* 

•ii^g  irom  irregularities  in  the  diredion  of  gravity,  makes  it  ^^  4^^, 

fcnrelo  dimintdi  the  etfeCl  of  all  the  errors  of  ihe  aflronomical 

■Uervstions  at  the  extremities  of  the  arche!^^  from  whatever 

miii  lliej  arife.     They  are  all  diffufed  over  a  greater  inlervaJ« 

Im(  haire  an  cfTe^  proportionally  It-fii  in  diniiniOiing  tJ>e  accu- 

iKy  of  the  laft  conclufion. 

IS.  Tbe  meaCurement  therefore  of  large  arches  of  the  meri-  Eitenfire  fur* 

»  cTpecially  if  performed  in  diftant  countries,  is  likely  lo  veyi  ptrtlcttlifly 

ibe  beA  data  for  afcerlaining  the  true  figure  of  the 

|l  eartli;  and  on  this  account  extenfive  and  accurate  furveys, 

*dj  ai  thai  above  mentioned,  are  no  Icf*  intcrefting  to  fcicnce, 

ajfcae/aJ,   than  conducive  to  national  uiiliiy.     The  furvey  of 

AbiilanfJ.  when  completed,  will  JamiQi  an  arch  of  the  men- 

OMv  bcgionjng  at  ehe  fame  parallel  where  that  racafured  in 

^■Bce  temtnmles  and  nearly  of  the  fame  extent,  fo  that  the 

••«irfJj'«orc«nircre/5ce,    will  become  known.    Theditfcrent 
MTbons  of  »i>"4^c;,c'o^^ated  with  ora- arollier,  or  Aiib  the 

arch 
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ObAemttoni  of 
p«q>rndicuUri 
to  tbc  Tncrikiian> 
•nd  of  pAfAlkli 
of  latitude. 


Large  perpendi- 
cular* ire  of 
trery  difficult 
flNifiiTtment  ^ 


aftd  fQUll  cats 
crrooeoui  from 
partia)  ^f  ill* 


To  find  the  avet 
•f  a  fpbertiid 
from  comparing 
■  dec.  of  ^^ 
■lerid.  with  one 
«l  ebe  perpead* 


nrVAilTlGATtON    OF    CERTAIN    THfiOASMS 

arch  meafufcd  in  Peru,  will  afford  a  variety  of  data  for  detc 
mining  ihe  true  figure  of  the  earth. 

But  furveys  of  ihe  kind  now  referred  lo,  afford  Ukewtf 
other  materials  from  which  the  folution  of  this  great  geogri 
phical  problem  may  be  deduced*  Thefe  are  chiefly  of  iwi 
forts,  viz.  the  magnitude  of  arches,  either  of  the  curves  per 
peodicuiar  to  the  loeridian,  or  of  the  circles  parallel  to  lh( 
equflor.  Examples  of  the  lirfi  of  tbefe  have  been  given  b; 
Gereral  Roy  and  M  r.  Dalby  j  the  obfervalions  which  folloi 
are  di reded  toward  both. 

1 3.  With  refpcd  lo  the  meafurement  of  arches  perpendico 
lar  to  the  meridian,  it  may  be  obferved,  that  the  dire6lions  0 
gravity  at  difTerctit  points  of  fuch  arches  do  not  intcrfedl  on< 
another  at  alf,  unlefs  the  dillances  of  thofc  points  from  the  tki< 
meridian  be  very  fmall.  On  this  account  the  meafurement  o 
a  large  arch  perpendicular  iu  the  meridian  would  involve  ini 
confiderablc  difficulty  ;  lo  avoid  which  it  is  neceffary  thai  Ui 
arch  meafured  be  but  fmall,  or  one  that  does  not  greatly  eX 
ceed  a  tingle  degree.  Such  meal\iremeiit«  are  of  courfe  ob 
noxious  to  all  the  errors  that  arife  from  the  dcflcflion  of  th< 
pfumb-line,  and  cannot  therefore  furniHi  data  for  determinioj 
the  figure  of  the  earth,  equally  valuable  with  thofe  which  ma^ 
be  derived  from  Iarg«  arches  of  the  meridian.  The  methoi 
of  determining  the  figure  of  the  tarihj,  from  degrees  of  tin 
perpendicular  to  the  meridian,  is  not  however  without  its  ad 
vantages,  and  in  certain  circuranances  i*  preferable  lo  an; 
other  that  prticeeds  by  the  meafurement  of  arches  cqualfj 
fmall.  This  method  is  twofold;  as  a  degree  of  the  meridiai 
may  be  compared  with  a  degree  of  the  perpendicular  to  it  h 
the  fame  latitude  ;  or  two  degrees  perpendicular  to  the  men 
dian,  in  different  latitudes,  may  be  compared  with  one  an 
other.  The  advantages  peculiar  to  each  will  appear  from  lh<i 
following  inveftigation. 

14.  Let  (t  be  required  to  find  the  axes  of  an  elliptical  fphe 
roid,  from  comparing  a  degree  of  the  meridian  in  any  latitude 
with  a  degree  ot  the  curve  perpendicular  to  the  meridian  il 
the  fair.e  latitude. 

Let  theelliplis  ADBE  (Fig.  on  page  103)  reprefent  a  meri 
dian,  of  which  a  degree  is  meafured  at  K.     Let  the  perpen 

dicaia 


He  ot  h ,  or  the  angle  Ui'  K  =  (p.     Alio  let  AU  ==  a, 

JT,  and  a  —  A  =  c,  is  before. 

en  from  the  naturi;  of  the  cllipfi.s   FO  = 


«•  cof  ^ 


col  »^+«^*  lin** 

%,  co(^:l::FO:  FRr  FR  = 


>  and  becaufe  fin  FRO  :  1  : ;  FO  :  FR, 


v^a*  cof  *(p  +  b*  fin  $* 
bu^  Ihereforej  is  the  radius  of  curvature  of  the  fe3ion  of 
kbefoid  perpeodicular  to  the  meridian  at  F.     But  Ihe  ra- 
f  curvature  of  the  meridian  at  F,  that  is  FH  =. 


cot  »♦  +  «»  fia*(?' 
a* 


therefore 


(a*  cof ^»  +  fr»  fin  **J^    (a*  cof ^*  +  i^*  fiu  ip*)^' 


)|r  both  by 


-^^ —I,  we  have 


I 

■ : :  a*  cof  ^»  +  fr»  fin  If^  :  6*, 

^■ben  D  be  the  length  of  a  degree  of  the  meridian  at  F 

rwm  length  of  a  degree  of  the  circle  at  right  anglei  to  it« 

D' 
I  s :  «»  cof  «•»  +  6^  fin  <?*  :  6%  and  —  = 

^»  4-  *»  fin  <^* 


** 


=  rrcof^*  +  fm  *(p.     Hence 


Bii; 


=  f".  cof  ^*  and-^  =  ^  p-  -  fin  ?>*^ 


cof  ^ 


'^^"nula,  thereforem  rives  the  ratio  of  a  to  i  wheai 
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^0  find  the  tte*      >6'  T^o  ^^^  «  and  b  themlelves,  if  m  =  57.2957,  &C.  er 

of  «  <|pherold       the  number  of  degrees  in  the  radius,  fo  thai  wIV  i=  FR  =: 
fram  c«mptnn(  ^ 

(liewn  that  r?  =  ^1_ 


cul^ 


rt*  col  <p* 

,  or  i^=  iz  ry ,  there- 

5— finr 


lore  wiy  c: 


cof  ^ 


and  a  ZT 


;/!>'  cof  f     /l  +  — 


Xow,  1  + 


Uii  ^* 
—  fm  «f* 


D' 


—  fm; 


^-fin^. 


f  liereiure  a  — 

17.  This  vatuc  of  a  h  very  convenient  fur  fogarithmical 
eolation  ;  for  if  fin  (p  ^—  be  com  puled,  it  will  alwajt 
tefs  than  J ,  becaufe  D'  isgnmlci  ttiaii  D,  and  therefore  may  be 

taken  for  the  fine  uf  an  arch  ^^  of  which  arch  ^\  —  -r-  fin  ^\ 

'x\    t         r    .      ,  -.         ^     .  ?«D'cof<p 

will  of  coyrfc  be  the  cofine,  fo  that  a  — ■^— ^. 

col  4^ 

The  fame  m'^thod  may  be  ufed  far  findinj?-;-.  from  ihc 

^   b 

mula  in  \  15. 


t.S&A.TlV<l    TO   T^X    VICtfRX.OF    THE    EAATU.  |13 

)n  the  (kme  manner  tiuit  a  has  been  found,  we  will  obtain  To  find  the  axea 

.  .       mjycof^*  ofafpheroid 

i—  '     ■  1...  ..,.  from  comranng 

?\         ^    r     ^A    ^y  .deg.ofihe^ 

I   *  -  0?  "°  ^  Jv'O  mciid.  with  one 

Tr  .         ,    r    r'        %  *       t  f     '    .     m"  the  perpend* 

If  we  exarntne  thefe  tormuias  in  the  extreme  cafes.  Viz. 

when  ^  zz  90**>  and  when  ^  z:  0,  ^e  flrall  have  in  the  for- 
■er  cafe  a  ZI—,  becaafe  cof  ^  —  0,  and  alfo  H'^zYi,  fo 

that  1  —  tt;  iin  '^IZO*     Here  therefore  a  is  indefinite^  and 

may  be  of  any  magnitude  whatever ;  and  it  is  evident  that  thii 
is  liie  refult  which  the  formula  ought  to  give :  beeaufe  at  the 
pole,  or  when  ^  n:  90^,  the  perpendicular  to  the  meridian^ 
is  iifelf  a  meridian,  and  therefore  the  meafurerocnt  of  the  two 
degree^,  D  and  ly,  is  but  the  fame  with  the  nieafurenlcnt  of 
OIK'  degree. 

When  9  =  0»  that  is  at  the  equator,  the  circle  perpendi- 
cular to  the  meridian  is  the  equator  itfelf,  and  we  have  then 
a  r:  miy,  a  being  determined  in  this  cafe  by  the  degree  of  the 

equator  alone.     Here  alfo  we  have  -p  zi  V^fr*    which    is 

known  to  be  true. 

is.  The  preceding  formula^  may  be  rctidered  more  fimple, 
if  we  aim  only  at  an  approximation,  which  indeed  is  all  that  is 
Eecellary  in  this  inquiry.  Since  c  denotes  the  comprcllion,  or 
tijce  a  —  c  zz:  ^,  and  therefore  a*  —  S^/cZT  //*  nearly,  confe* 
qucnily  the  radius  of  curvature  of  the  meridian  at  F,  that  is 
a*  (a* — 2ac)       a^  {a — *2c)  

(a»— 2acfin^*)^         a^  (I— —  fin^*)* 

[a  —  2c)  (1  —  *^  fin  <P*),  or  »iD  =  a  —  2c  +  3c  fin  (?».     Jn 

the  fame  manner  »<D'=  a  +  c  fin  ?*.     From  thcfe  equations 

we  obtain,  rejecting  always  the  higher  powers  of  c, 

,,  (D'—  D)  ^,       7n  (D'—  D)  fin  ^»  . 

c  =  — i : -,  a  =  wjD' ■ — —- ;  and 

2  col  !?*  2  col  y* 

c  _    ly  —  D 

«  "■  2D'  cof  <?>*• 

Thefc  formulas  may  be  transformed  into  others  a  little  more 
convenient  for  compulation,    by  putting  foe  ^?*  infiead  of 
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coi^^ 


and  Can  ^^  inilead  of 


fin  <p' 
coi  ^^ 


we  have  then. 


c-=-^fD'--D)recn 


a^mD' -(D'— D)  tan  ?»,  and 


«?_(D^-D) 


fee  $' 


19.  We  may  apply  Ihefe  formulas  to  tlie  computation  of 


tkimple  of  the 

compiclTion  it*  -.,-  -  ^^.^ 

du«d  from  the  gjc.  from  the  tlcgrecs  of  the  meridian  and  perpend Icalar,  mea^ 
furcd  in  the  fouth  of  England.  We  find,  in  one  example, 
(Phil,  Tranf,  IT'JJ,  p,  5^7),  that  D  — 60851  fathoms,  D'  — 


rrierldjiin  and  its 

Jkrpendlculjr. 


41'. 


From  thU  —  zz 

a 


which 


liii^  tifu't  may 


61192,  the  latitude,  or  <^  being  :z  50 

l?D'  col  »^  ^  JxtiJ  IS-2X  (cofaO^  41')*  ""  TJiT' 
IS  nearly  the  fanic  reluH  with  that  deduced  in  the  paflage  juA 
referred  to.     Indeed  the  fohilion  of  this  problem,  contained  in 
the  Jrii^nnomrtriaii  Sonri/f  is  quite  unexceptionable;  and  the 
theorems  here  oflercd  arc  not  giiTn  as  containing  a  more; 
accurate  folution,  but  otie  that  Is  in  tome  refpe6ts  more  fimple. 
The  above  comprdlion,  if  the  remarks  atrcady  mudc  be  wel 
founded,  is  miuh  too  gnul.  being  more  tliau  double  of  vvli; 
fmrt  an  inrgu-  was  obtained  from  comparing  itve  whole  ardi  of  the  meridian | 
iM  fiume.  neafured  h\  Frarice  uith  tl\e  wliole  of  that  meafured  In  Feru, 

At  the  fame  lime  it  h  right  to  obfLTvc,  that  all  tliu  other  com- 
pari  Tons  ot"  the  degrees  of  the  meridian,  with  Ihofe  of  the 
curve  perpendicular  to  it,  made  from  the  obfervations  in  the 
fouth  ot  England,  agree  nearly  In  giving  the  fame  oblatenefs 
to  the  tcrrclirial  fpheroid.  For  thii  circumflauce,  it  is  cer- 
tainly not  caly  to  account;  ilie  unparatlelcd  accuracy  with 
winch  the  whole  of  the  meafurement  hx-s  been  condudlcd, 
n^akes  it  m  the  highfft  degree  ins  probable  that  it  arifcs  from 
any  «rror  ;  and  even  If  errors  were  tu  he  admitted,  it  is  not 
likely  that  they  fhould  all  tall  tm  die  fame  fide.  The  authors 
«j1  the  TTigoftomi^triial  Survey  leem  nulling,  therefore,  to  givfc 
up  the  elliptic  figure  of  the  earrlh,  (Ihid,  p.  527);  but  betbre 
t«re  abandon  that  very  natural  and  fmiple  bypolhcfis,  it  may 
perhaps  be  worOi  while  to  attend  io  tlie  following  ccnfi- 
derfitjons. 

2a 
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96.  In  iHc  part  of  England,  where  the  meafures  we  are  nrnv  Obfcrvations  ttf 
fcWiiTgof  have  been  lakan,  the  ftrata  are  of  chalk,  and  liiough  |r«guufiifp,o- 
oC  gfrat  extent,  ar«  bordered,  on  all  the  fitles  that  we  have  (Mbyarif-a  from 
•ewfi  to  eiuunlne,  by  Hrtla  mnch  denfer  and  more  compaa.  |jJ^nJ.^''""^ 
Tovard  the  wefi  the  chalk  i^  fucceeded  by  limeflone,  and  that 
Saefione  by  the  primitive  fchiflus  and  granite  of  the  well  of 
DeraDdiire  and  of  Cornwall.     On  the  ea(l  we   may  fuppofo 
te  iboethmg  of  the  fame  kind  lakes  place,   though  the  Tea 
pPEfcnitt  us  from  obferving  it»  as  the  ckalky  and  argtilaceous 
fed»  extend   in  this  direflion  to  the  coaflj  and  probably  lb 
leoe  dtftance  beyond  it.     Now  the  meridian  of  Greenwich  The  mendiat 
My  be  coniidered  as  dlvidlnif  the  tra£l  of  coantrv,  occupied  *-'"<^"^'»<^^  »K- 

I       .     J-    ..    <  /.  ■      /•     ,  \       pcuri  to  divide  « 

Of  tiR»  ugmcr  ftrata,  into  two  partf,  in  fuch  a  manner,  that  chalk  country, 
ifce  pltLmmet  being  carried  to  a  diftance  from  it,  either  eafl  or  '^"'""1  on  each 
wcfi»  approaches  to  the  denfer  flrala,  and  is  ofcourfe  attrafted  ^rju  nfDmc-^  ' 
hf  them,  fo  tJiat  the  jcenith  is  forced  back,  as  it  were,  lo  the  ^"«^«  fchiftua, 
meridiaii  of  Greenwich »  and  does  not  recede  from  i(,  in  ihc  Ji^j/h^J^'j, 
bearoUj    at  fo  great  a  rate  as  the  plummet  itfelf  does,  on  ^>i^inK  th« 
Ibe  earth.    Hence  the  longitadcs  from  tins  meridian,  elliinated  l^^y^^^.  ^'"* 
ly  the  arches  in  l!je  heavens,  inlercepled  between  the  zenith  w.udr,  mud  re- 
tbe  faid  meridian^  will  appear  lefs  tiiaii  Oiey  ou^ht  to  do ;  ^^'^'^^  *  '^"i"- 

,     r  I       .'      '  r    I  /        ♦.     ,.  ^  '  tneafu re  of  call- 

too  macit  Ipace  on  thc'lurface  oi  the  earth  willot  confc- ing  or  wefting  t» 

^oence  be  afligned  as  the  meafure  of  a  degree.     In  this  \%  ay  ^rrcfpond  witli 

D'  ti  made  too  great ;  and  ue  roay  fuppgfe  the  circumftances leui^arc, 

Indl  that  D,  on  going  north  or  (oulh,  h  not  enlarged  in  th^ 

ly  —  D 
Uide proportion;  b<^ce  ■  will  be  aagmenlcd,  and  of 

^Qoorfe  -  wiU  be  reprefetiled  as  too  great*     This  explanalion 

perhaps  appear  vety  hypothetical,  and  it  is  certainly  pro- 

merety  as  a  hypothefis.     It  is  a  bypothefis,  too,  that 

slairo  only  to  a  temporary  indulgence,  as  it  is  propoled 

very  moment  when  it  may  be  broiigTit  to  the  tiiat,  and 

[ivbent  hy  a  further  continuation  of  the  fui  vey  toward  theiiorlh, 

will  probably  be  determined  how  far  the  diAribuiion  of  the 

frata  of  this  country  affeOs  the  direction  of  gravity.     It  will 

Icrd  be  curicms  to  remark  what  iriegubrities  take  place  on 

ancing  into  the  denfer  (Irata  of  the  north.     The  limeftone 

md  fandflone  ftrata  of  the  middle  part  of  the  ifland  will  fuccecd 

'to  tiiC  chulkof  tb^j  foulh,  the  primitive  and  denfer  Orata  ftjU 


I 


ll 


eceupying 
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occupying  the  we(t«  at  Icafl  at  intervals,  as  in  Watea,  Cam* 
berlaud,  and  Galloway.  Further  to  the  nyrlb.  that  is,  beyond 
the  Tay,  the  flraLa  became  entirely  primitive,  moil  of  Lhem  of 
the  denfed  kind,  and  in  the  interior  of  the  tfland,  with  a  very 
lew  exe|>lions,  continue  the  fame  to  its  moll  northern  cxtre- 
nilty.  In  the  Purvey  of  Briuin,  therefore,  fcveral  filtiations 
mull  occur  where  the  ptummel,  piitliag  from  lighter  to  denfer 
firata,  ought  to  give  indications  of  fome  irregularities  in  the 
dircclioti  of  the  gravitating  force.  It  will  be  fecn  hercaftet 
bocv  far  thefe  conjeclurcii  are  verified  by  experience. 

(To  he  continued, J 


IV. 


On  tfte  Dcttrminaiion  of  the  Length  oftht  Soltir  Year,    Sy  Mr, 
R,  Winter. 

Red  Crofs  Wharf,  London^Brhlge, 
nth  Jan,  1804. 

To  Mr.  NICHOLSON, 
SIR, 

Ditemunation     ^^HOULD  yon  confider  the  folJow»n|r  commanicatton  as  de- 
af the  kngth  of  fcrving  a  place  in  your  valuable  Journal,  by  inferting  it  you 

thcfclaxa«d        ^,ili  oblige 


14 ua)  y  cat  Si 


Your'5,  &c. 

R.  WINTER, 

To  determine  the  precife  length  of  the  Solar  Year  is  an  ob* 

jc6l  of  primary  uljlily  in  aRronomy»  as  being  the  bafis  for  af- 
cerlajning  the  period*  of  all  the  moving  bodies  in  the  unlverie. 

Variou<i  and  accurate  methods  have  been  given  for  deter* 
Inlning  this  period  i  but  as  the  following  unites  iimpllcity,  to 
the  advanced  fiate  of  fcience,  thcfe  charaflers  may  render  it 
worthy  of  your  confideralion. 

Given,  the  time  and  place  of  the  ftin  In  theeclrplic,  and  Ihc 
time  of  its  reluming  to  the  fame  place;  the  obliqufly  of  the 
ecliptic  for  llicprcfciit  time,  together  with  the  decreafc  there- 
of/ per  year,  tolind  thelengtli  of  the  folar  year. 

According  to  Ptolemy,  the  place  of  the  fun  was  Sagiltarius 
|y»  22'  50''  anno.  VSQ,  Dec.  U\K  \V^  SS"^  40''  (reduced  to 

the 
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the  meridian  of  London,)  its  netarn  to  that  place  in  1801-  ac* 
cording  to  Mayers  laWes  improved,  is  Dec.  13lh,  0^  19"'  30* 
tijc  interval,  (allowing  for  biflcxtilcs,  &c.)  is  6)UI(>°-  ]2^ 
¥f*'S6^  which  divided  by  167 4-,  the  number  of  years,  gives 
355*^  5*-  ♦d**  ^2r•  Now  the  oblicjully  of  the  ecliptic,  as  ob- 
fcrved  by  CatHni  in  1C55,  and  Flamflead  in  1639,  being  com- 
pared with  that  obfcrved  by  Hornfby  »n  1772,  Malkelyne  in 
1769,  Bradley  in  1730,  and  Mayer  in  1756,  and  a  mean  of 
dieir  obfervalions  taken,  will  give  for  the  decreafe  of  the  ob- 
liquity of  the  ecliptic  59*  per  cenlury»  or  35'/' 4-  per  year.  Ac- 
cording to  thefe  calculations  the  oblic|uity  of  I  be  ecliptic  for 
1804  will  be  about  23®  27  '49";  then  as  the  fun  moves  over  this 
Ipace  in  one  quarter  of  a  ycar»  fay  as  23**  27'  49"  is  tq  i  of  the 
given  year,  fo  is  the  decreafe  of  the  obliquity  of  the  ecliptic' 
per  year53'"4  unto  55",  which  taken  from  :Uw^'  5^-  49"*  42* 
gitres  ibr  the  length  of  the  folar  )ear  363^-  5^  48""  47*'and  the 
lime  the  fun  moves  over  the  procefTion  of  the  equinoxes  is  20 
RilDdtes  27  feconds,  which  being  added  to  the  folar  year  will 
give  S65^  6"-  9".  14*'  for  the  length  of  the  tidereal  year. 

But  by  aflfuniing  i  of  the  year  tlms  found,  and  working  as 
before^  U  will  give  the  length  of  the  year  more  accurately. 


Eitra^  from  a  Letter  qf  J?.  Oiencvij,  Efq,  F.  R.  S,  from 
DrejUen,  to  Cfmrtcs  Hatchctt,  Efq.  F,  H,  *V.  coniaimng  hfor* 
mat  ion  rcfpt  Sting  the  new  Met  id  contained  in  Crude  Flat  inn  ; 
Bc€(  Sugar ;  the  nQn-ejiJintce ff  Agvfide  as  a  peculiar  Earth; 
ond  a  Drfcriptionqf  a  new  Furnace  for  Chemical  Operationit^ 
Communicated  by  C.  Hatchktt,  Efq, 

1  SUPPOSE  you  have  heard  of  the  new  metal  contained  in  ^y^^"^,^^^ 
raw  plaijna.     Horeifi  what  Berthollet  has  jull  written  to  me 
upon  the  fubjed : 

**  Des  Cotlils  dilToIvcs  raw  platina  in  nitro-murialic  acid, 
tod  precipitates  it  by  muriate  of  ammonia  at  fcveral  tiiiTCs; 
the  firft  portions  are  yellow,  the  laft  redder.  He  reduces  the 
ltd  precipitate,  and  obtains  an  alloy.  He  expofes  this  alloy  to 
a  current  of  oxygen,  and  a  blue  oxide  is  volatilized;  pijrc 
platina  remains  behlud.    The  blue  fublimalc  is  tlie  oxide  ot  his 

new 
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new  metal;  on  the  fame  day  Foarcrojr  and  VauqucHn  r^d 
tJietr  paper  at  the  Inilitutc^  ^d  ntentioned  0nii1ar  experi? 

PiiWIumiflert-  Van  Mons  writes  tne  word  that  at  Paris  tJiey  fay  that  it  is 
of  thf  new racS  ^°^  ptatina,  but  this  new  metal,  which  with  mercury  cornpofes 
palladium  J  bat  that  has  very  little  to  fay  to  the  purpofe,  for  thq 
tingufar  thing  in  palladium  is,  not  what  regards  plat'ma,  but 
what  regards  mercury,  and  the  fufibility  of  the  combination . 
peGdes  there  mu(l  hi|,ve  been  platina  in  my  palladiuro,  as  I 
took  the  metal  reduced  firom  the  red  and  ycUow  falts  iodifcri* 
minatcly.  , 


yftxh  mercury. 


Wi^nnhOture  of     L^mpaduis  tells  me  that  he  h^*^  made  fev^eral  hundred  we^gbt 
iT^X^^^      of  fugar  from  Uie  red  beet;  but  the  manufa^ory  he  eaablilhecjjj 
lias  failed.     It  coft  htm  tvithin  two  gros  per  lb.  as  much  as  tho>  ■ 
common  fugarof  equal  quality,  but  then  be  had  a  refiduum  fit 
fur  fermentation,  which  was  clear  profit. 


merely  phof- 
fhitt  of  litcc, 


I  had  made  (bme  progrer-;  in  the  analysis  of  ihc  Saxon  bery 
when  I  received  a  letter  from  Berthollet,  in  which  he  told  m 
that  Va^quelin  had  found  the  aguJlite  to  be  nothing  more  I 
plsofphate  of  lime,     I   continued   ray  experiments  howcv'er 
and  obtiined  the  fallowing  refults.     Having  boiled  muriatic 
acid  upon  lhe|HiIvcri^ed  mafs  which conlainii  the  Saxon  beryls 
Mttfhticfdu-    1  obtained  a  fyluik>n  of  the  pretended  agwjlite,     ]  precipitated 
tK)B  o»  Saxon     jjy  ajumonia,  and,  upon  examining  the  precipitate,  found  i| 
»Tim,  gave  pbof.  i<^  be  phofphate  of  lime.     To  have  no  doubt  as  to  tl^e  phofpho- 
of  lime.    ThU  |-ic  acid,  J  treated  1600  grains  of  ihis  precipil^te  with  half 
bv*fttiph!1!m-   »^*  weight  of  fulphuric  acid,  watbedthe  mafs,  and  evaporated 
and  ihcfunfici!   to  drynefs,     I   re-di(Tolvcd  as  much  as  was  foluble  in  diftilled, 
lJZ«4toit^   uaier,  and  faturated  the  liquor  by  ammonia.     By  evaporating 
ti^  phofphorus.  once   more,  1   obtained  pbolphale  of  ammonia,  which  I  d&r 

Lcorapofed  at  a  flrong  red  heat,  and  obtained  phofphoric  acid, 
which  gave  no  trace  of  fulphuric  or  any  other  acid,  or  of  any 
earth,  alkali,  or  metaL  1  mixed  this  with  pounded  charcoal^ 
and  by  diiiiUation  in  a0rong  hre  obtained  a  confiderablequan^ 
iity  of  phofphoru*;.  Thus  then  the  Ample  earth  of  Moatf 
Tromfdurf  is  phofphate  of  lime. 


I  hav^ 


I 
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1  kave  conflru^ed  a  wind  furnace  here,  which  is  in  tbmc  re-  ^^^Tnltat  far- 
fpefb  to  be  preferred  to  the  ufual  form.    The  iide^,  fnftead  of  oiaVorw,  nw- 
hc'mg  perpendicular,  are  inverted,  fo  that  the  holbwfpace  is  py-  roweit»bove. 
lamidical.   At  the  bottom  the  opening  is  thirteen  inches  fquare,  tag  *ii  that  the" 
and  at  the  top  but  eight.  The  per-  J"'^!  <icfcen<ii 
pendicukr  height   is   17  inche..  i:;'^";;^*;'"'' 
This  form  appears  to  me  to  unite 
the  following  advantages,     ifl.  A 
great  furface  is  expofed  to  tlie  air ; 
vvhich,  having  an  eafy  entrance^ 
mfhes  throu^^h  the  fuel  with  great 
rapidity.     2d.  The  inclined  fides 
a6t  in  fome  raeafure  as  rcv'crberating 
fiirfaces:  And  3d.  The  fuel  falls  of 
itfelf,  and  is  always  in  clofe  con- 
ta£l  with  the  crucible,  placed  near 
tbe grate.  This  I  believe  to  be  the  principal  advantage.    The 
kte  Dr*  Kennedy  of  Edinburgh,  whofe  opinion  on  this  fubjctft 
claims  the  greateft  weight,  found  that  the  flrongcd  heal  in  our 
cofDiDon  wind  furnaces  waR  wiitun  two  or  three  inches  of  the 
grate.     That  llierefore  is  the  moft  advantageous  poOtion  for 
ihc  GTUCiblej  and  ftill  mwe  fo  when  we  can  keep  it  furrounded 
with  fuel.     It  is  inconvenient  and  dangerous  for  the  crucible 
to  ilir  the  fire  often  to  make  the  fuel  fall,  and  the  pyramidical 
foinn  render*  this  unnecelTary,     It  is  atfo  more  eafy  to  avoid  a 
fudden  bend  in  the  chimney  by  the  upper  part  of  the  furnace 
advancing  as  in  this  conllru^ion.     a  is  a  grate;  c  and  c  are 
two  brtcksj  which  I  can  let  in  at  pleafure  to  diminiOi  the  ca^^ 
pacity  J  h  is  another  grate,  which  I  can  place  upon  the  bricks 
f  and  c  for  fraaller  purpofes ;  d  and  d  are  bricks  which  I  can 
place  upon  tlie  grate  b  to  diminini  the  upper  capacity^  fo  that 
in  fa£l  I  have  four  different  fizes  in  the  fame  furnace.     I  have 
hid  fomc  very  ftrong  fires  in  ufing  the  whole  capacity  from  the 
grate  d  to  the  top  e  without  the  bricks  c  and  c ;  but  I  am  at  j| 
lofg  for  our  good  EngUdi  coaks.     The  bricks  have  all  been 
ground  down  to  the  (lope  of  the  furnace  and  fit  in  with  toler- 
able accuracy.     They  are  totally  independent  of  the  pyrami-s 
died  foriD,  &C,  of  the  furngcc. 


4i:fQimt 


120 


BAMASCUS    SWORD    BLADtS^ 


VI. 


4 


in  general. 
Quality  too 


Steel  Jnd  iron 
bars  were  welded 
together* 


Account  rfan  Ejpcriment  to  imitate  the  Damafiui  Sy^ord  BIad<», 
In  a  Lttierjiom  Air,  James  Stodart, 

To  Mr.  NICHOLSON, 

DgAR  SlKj 

©niVoH  blades  iIaVIKG  lately  bad  an  opportunity  of  examining  fom« 
fword  blades,  which  appeared  to  bcdcfe£live,  I  was  induced 
to  make  the  following  experiment.  The  fubjcfl  is  lately  of 
feme  imporlance,  and  perhaps  ntvt^r  more  fo  than  at  the  pre- 
fent  moment.  We  liear  oi  fwords  having  broken  in  battle, 
ond  we  can  hardly  imagine  a  more  diftrelling  circumdance, 
Tbofe  which  I  have  fecn  arc  certainly  in  no  danger  of  failing  tn 
that  way,  for  on  the  contrary  ihey  are  evidently  loo  fofi,  and 
confequcntly  cannot  form  a  good  culling  edge.  I  am  not  a 
quainled  with  the  proccfs  ufc-d  in  making  fv%'ord  blades,  but 
am  inclined  to  fufpccl  that  Ihc  price  allowed  is  not  Cf^ual  i 
the  labour  necelTary  to  form  a  good  rndrumeiU,  The  follow  in 
method,  which  I  believe  to  be  nearly  the  fame  as  that  pra^ifi 
at  Damafcusi  but  which  I  fufpecl  would  be  too  diflicuU  an 

Kcxpenfive  for  general  applicatidn,  may  perhaps  lead  to  fom 
more  timple  method  of  accomplifliing  ihe  defired  purpofe. 
took  fix /mall  bars  of  good  malleable  iron,  and  the  fame  number 
of  llicer  fteel,  and  laid  them  one  on  unotlier  alternately,  as  if 
forming  a  galvanic  pile;  I  then  wilh  the  aflifiance  of  an  expert 
workman,  committed  them  to  a  clean  forge  fire,  and  witb 
TorgcJoMt.  care  wc  fucceeded  in  welding  them  intoa  folid  lump,  ThU 
was  forged  into  a  llout  flat  plale,  which  being  heated  lo  wbilfl^ 
Twirted,  fiat-     ncfs,  was  by  means  of  Urong  tongs  Iwiflcd  fpirally  until 

tencd,  a-ain        formed  a  cylindrical  tube.     In  this  twified  flate  it  was  heate 
wekied  and  liam-  ,  /,,  ,  .  ...  irt-r  i- 

mercd  flat.  lianmHred  Hal,  and  a^ain  wdded,  and  after  being  forged  in 

^  a  .convenient  lorm  arid  fubdance,  was  doubled  throughout  it 

^m  whole  length,  fomewhal  In  ihc  manner  of  the  back  of  a  (aw. 

^^    Aa  edge  6f  ftect  A  flip  of  good  flcel  W3S  infcrted,  and  another  welding  heat 

aback*otrh'c  ^    taken,  which  confoiidaled  the  whole  mafs.     I  need  not  fay 

this  flip  of  tied  was  intended  for  our  edge.  The  remaining  p 

of  the  procefs  was  fimpic;  It  contifled  only  in  forging  it  tnt 

the  fbape  of  the  blade  we  wanted;  which  on  examrnation 

proved  pcrfc6lly  fouiid  in  every  parr.     Being  eager  to  wilnefs 

foiue-pfoofi  of  excellence  and  beauty  which  my  expt^ation 

had 
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anticipated,  I  loo  haftily  and  without  due  con  fide  rat  ion 
pfoceeded  to  harden  it  by  healing  and  quenching  in  water; 
mA  ImuI  Uie  roisrortunc  to  fee  it  cracking  in  feven  or  eight  dif-  ft  cracked  'n 
IcTBit  |>1acef.     I  have  ro  doubt  this  was  occafionecl  by  the  un*  ^*'^"»  '^i* 
equii  expanfion   and   Cuhfequent  contrafhon  of  thu  diSerent 
ptrtiof  tbemars.     In  my  next  trial  I  fhall  guard  againfl  this 

accidenL     Enough  liowcTcr  reniauied  found  to  prove  it  both but  praaJfci 

snd  beAtitifiil;  tire  edge  bears  ihe  fevereft  trials  at  ihc  *«^» 
iaie  that  the  whole  blade  has  fullicient  tenacity.     I  have 
^OteH  a  part  of  it,  and  by  applying  a  weak  aciJj  produced 
111  appearance,  which  though  by  no  means  equal  to  the  beauty 
timbMi  U  called  the  Damafcus  water,  leaves  me  little  reafon  The  Damafcus 
to  doubt  of  accompliftiing  that  appearance  in  ujy  next  trial .  **"^' 
My  intention  is  to  multiply  my  pieces  of  metal,  to  repeat  the 
pfocefs  of  twifting,  and  certainly  not  again  to  quench  in  water. 
1  (halJ  take  the  Uberty  to  trarifiiiit  lo  you  an  exact  account  of 
lay  next  cxpei  tmenl,  and  if  ^uccef^^^I,  to  accompany  it  with 
a  fkmple  of  the  metal  formed  into  a  blade  of  fome  kind  or  an- 
Olbcr.     I  am  with  much  refped. 

Dear  StRj 

Your  obedient  fervant, 

J.  SIODART. 
hrtmd^Jun.  lOlh^  1601. 

P.  S,  Why  18  Uie  appearance  produced  on  Damafcus  flcel  Inquincs  ton. 

•ation  of  an  add  called  the  water?  Is  it  not  dif- "*"'"« '**= 

<•        •  t     '       .  M.         1       t        -1  -iirt^        t  Paxnafcui  water 

s  of  oxidation  a  *  and  what  is  the  acjd  belt  fitted  up^nftccL 

t^  produce  thin  appearance.     I  had  a  paper  given  me  fome  ten 

years  ago  on  this  fubj«'^,  by  a  gentleman  whofe  name  I  do  not 

inofw.     Unfortunately  I  have  mifiaid  it. 

In  addition  to  what )  ou  have  publiOied  on  I  he  fuhjcf!  in  your 

fdaable  Journal,  pray  furnifli  us  with  any  other  fads  that  may 

bafvcome  to  your  knowledge  fince  that  period.     'I'lic  fubjecl 

appears  to  me   to  be  worthy  of  pliilofophical  rcfcarch,  antl 

perinpf  of  national  encouragement. 

•  I  hate  always  fuppofcd  ftcel  to  be  Icfs  readily  foUble  thin  purr 
imsj  and  that  the  carbon  ^bich  is  feen  ot)  the  face  of  the  fanncr 
darifig  the  proccfi  of  damalking,  defends  it  from  the  acid,  while  the 
jltbcct  of  iron  arc  etched  by  cgimfiou  fp  ««£  to  exhibit  the  pectilij^r 
riYuig  lincf  of  Lhif  operation.    Ni 
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Letter  from  a  Corre/pandinu  nn  the  EffcSls  of  Thundtr  onfcrmt 
inv  Liquids:  the  Chemical  Adion  of  Sound,  and  Trcmuiout 
Motiom,  iJtiitk  other  Objhrationt.  J 

Neivq/lU,  Dec.  16,  !305* 

To  Mr,  NICHOLSON.  ^ 

SIR,  ^ 

(conversation  is  certainly  one  of  the  mofi  deiirable 
means  for  the  increafe  and  difTem [nation  of  knowledge,  what' 
ever  defcrfption  it  may  be  of,  and  if  the  following  remarks, 
ariiing  from  an  accidental converfatlon  with  a  (cientlfic  friend^ 
be  not  allogelher  unworthy  of  your  notice,  you  may  make 
what  ufcof  them  you  thrnk  proper;  and  if  thought  worthy  of 
being  prefented  to  the  public,  you  are  at  liberty  to  make  any 
ncceflary  aUeralion  in  the  Olle  that  will  render  Lhenj  more  wor- 
thy of  the  honour  I  folicit. 

It  has  been  obfcrved,  fo  oflen  indeed*  that  it  has  almoft  be- 
come a  popular  remark*  that  the  noife  of  thunder  produces  a 
Jhu  'dcr '**°*       furprifing  rhawge  on  beer,  and  on  cream :  the  hr/l  becoming 

I  four,  and  the  I  ail  rancid^  when  they  are  agitated  by  this  exin|^ 

Suwftfcd  PTC-     ^'^'ii'^fy  ftnmd.     It  has  alfo  been  obferved,  I  believe^  thatlbfl 
ttntitivc re-       effe^s  of  thunder  on  malt  liquors  may  be  prevented  by  laying 
'"*'*>*  a  cord  over  the  caik,  at  each  end  of  which,  a  ftone,  or  other 

hard  and  ponderous  fubllance  is  fufpendcd  and  kept  in  contafi 
L  with  theoutCde  of  the  veOcl  containing  the  liquid  liable  to  be 

^  aJlccled  by  this  kind  of  noife. 

The  tWt€t  fup-  Now  we  may  be  able  to  form  fome  judgment  of  the  manner 
in  which  ibefe  liquids  are  afl"*i^ted,  by  amending  to  the  tremi^ 
hu^  motion  produced  on  ihofe  glaiTes  called  Tinging  and  mu|| 
(.al  g1alfe5,  when  the  furfacc  ot  the  lirfl  is  agitated  by  the  breath ; 
and  {\iG  liquid  in  tlic  lafl  by  the  vibration  produced  by  the  finger 
drawn  along  the  rim  of  the  glafs,  which  varies  in  its  tone  in 
proportion  to  the  quantity  of  liquid  it  contains*  In  the  courfc 
of  the  tone  or  found,  if  the  glafs  be  prefled  with  Hie  ^nger,  the 
found  cither  ccafes  or  ii  confiderably  diniinidied,  and  upon  ap- 
plication of  the  finger  at  the  commencement  of  the  found  it 
will  be  evidently  felt  that  both  the  glafs  and  the  liquid  are  in  a 
ftate  of  agitation,  and  that  this  agitation  reafej*  or  ilops  when 
Ihc  iigi!.il?d  bodv  U  loiu  bed  by  another  in  a  qiiiefvent  ftate. 


Changes  pm- 
ituced  in  beer 


The  t9t€t  fup- 
fnwn  tr«n«1oc3 
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Ix^mor,  fo  Gomiotinicated^  may  in  my  opinion  be  Ihe  Which  may  pro* 
It  of  that  iaieiifible  or  rather  imperceptible  agi-  J^^.'^.'^^^'"^} 
necei&ry  to  the  produflion  of  the  different  Hates  of  fer-  the  reniKnuuT« 
whLch  when  once  began,  may  be  conlinuetl,  pro-  "S'^^***- 
the  ctrcumft^oces  of  temperature,  Sic,  be  equally  fa- 
as  at  Brit.    I^ovir  we  perceive  that  this  motiun  i*^  pro- 
ber fodoid;  *^  and  a  fonorous  body  lofes  this  vibration  on 
flpacfaed^  and  the  found  Ulelf  of  courfe  ceafes.     In  like 
the  iateliine  motion  ariljng  from  the  vibration  oc^cafton- 
llie  ooaie  of  thunder,  being  prevented  from  taking  place 
:  cootaft  of  the  fufpendcd  ilones  with  the  fides  of  the 
the  enfaing  fermentation  cannot  commence,  and  fJie  beer 
prefcrved  from  running  into  the  acetous  fk:rmenlai(on. 
Tiis  inlenfible   motion  is  alfo  neceiriry  to  alii  it  the  abforb. 
of  oxygen,    without  wliich  neither  beer  can  grow   four, 
cream  become  rancid  ;  for  violent  agitation  will  not 
imx  the  like  effed  even  though  accompanied  or  aflSfted 
Ititbthor  ncreafe  of  temperature. 

,    It  was  a  _  .  L      \  cd  by  the  genlleman  wijh  whom  I  was  con-  D«cmjijiofiti-a« 
tcr^ng  otn  this  fubjed!,  that  butter  by  being  over  much  wafhed  **^  ^'»*"  *>'  ^ 
wroBght  in  water  Jofes  confiderably  of  its  yellow  colour, 
lacqaires  in  a  great  roeafure  the  palcncfs  and  confidence  of 
It  might  be  worth  while  to  make  fome  experiments 
I  IJhK  way*  how  far  animal  oils  or  Fat  are  capable  o^  decom- 
fitkg  atmofpheric  air  or  water.     The  circumllance*  necef- 
j  to  determine  the  mutual  change  on  each,  are  agilation,  and 
Sequent  change  of  furfacc.     The  abforption   of  ox)gcn 
irotdd  take  place  in  both  cafeSf  the  rellduum  of  atmofpheric 
r  being  azotic  gasj  and  that  of  water  hydrogen  gas»     I  had 
loond   by  experiments,  and  that  fome  time  before  I  faw  the 
circumilaoce  publicly  noticed,  I  may  fay,  even  before  the  new 
Iteory  of  chemifiry  was  promulgated,  that  the  union  between  Ruitidoirjeara- 
neicury  and  the  fat  with  whicji  it  was  combined  in  the  corn-  *""*  **^''  "^'^ 
nation  ol  the  ointment,  became  much  more  intimate  and  fjeflj. 
erfeA  on  being  kept  for  fome  time,  and  that  the  rancidity, 
hich  I  thought  arofe  from  the  developement  of  fome  peculiar 
dd,  was  prevented  from  becoming  fenllible  by  that  acid  being 
l}forbed  by  the  metal.     From  this  circumRance,  and  from  this 
(ippoiition,  i  was  Ipd  contrary  to  the  directions  and  co/nma»<it 


by  oiii* 


f  I  mean  amoiig  other  caufe^  producing  it« 


J04»  ElECTRTCAt    MACHfNK. 

of  ihe  Royal  College  of  Phyficiatis,  lo  lafe  a  litllc  raiidd  * /at 
or  oil,  in  order  to  facilitate  mv  labour  and  favour  my  indolence; 
and  I  was  agreeably  furprifed  at  my  fuccefs.  The  College 
order  the  pufcil  aud  ftvcetcft  fal  lo  be  ufed;  neverthclcfs  the 
utnioll  diligence  and  care  in  rubbing  the  mercury  with  itdoet 
not  produce  fuch  an  accurate  combination  at  ttrft  as  is  ac*coRiV 
plifhed,  after  being  fet  by  for  a  week  or  two,  and  this  my  b6: 
made  evident  by  comparing  two  fpecimens  of  ointment  mado 
wiih  equal  care  and  diligence,  the  one  being  quite  recent!^ 
finished,  and  the  other  having  afterwards  been  kept  undifturbcd 
for  two  or  three  week>, — I  merely  oflTer  thcfe  hints  for  the  cons 
fideration  of  wifer  heads  than  mine,  and  (hould  ihey  withthtl 
view  be  honoured  with  a  place  in  your  valuable  rep<jtitor)r, 
^ar  indulgence  will  be  moft  rcfpcdiully  acknowledged  by 


Sir, 

Yours,  &c. 

NORTHUMBRIE 


]srsfsT 
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I>effT*pcJon  of 
the  i»achiac« 

The  place* 


Jmpror€7iient  of  tkc  LUctrical  Machine,  chiefy  %sit1t  reJpeSt  toikt 
Rubbers;  by  Mr,  Wolff,  tf  Hanovtr** 

iVlY  eleflricat  apparatus  is  a  plate  machine,  conflrufled  on 
the  plan  vi  that  defcribed  by  Van>ATarum  f,  with  a  few  flight 
alterations,  which  arc  principally  in  the  rubbers.  The  plate 
is  eighteen  inches  m  diameter,  and  the  piece  of  wood,  which 
receives  the  fcrewthat  faHens  the  plate  to  the  axis,  h  an  inch 
and  half  In  diameter.  The  rubbers  (at  the  extremities  of 
which,  toward  Ihe  axis,  are  fticks  of  black  fealing-wax, 
rounded  at  each  end,  and  overhanging  or  projc^'ng  on  three 
fides)  are  in  contatl  with  the  glafs  for  the  length  of  b\  inches. 
Confequenlly  the  diliance  from  the  circular  or  central  piece 
of  wood  to  the  rubbers  is  2^  inches^  to  which  extent  the  plate 

♦   From  Gilbert's  Af:t'aUtt  dtr  Fhjfch^  1802,  No.  13.  p;  601* 
t  Ohjif^othni  fur  la  Phi/^qaf^  Vol  38.  p.  437.  or  Philofopbicil 
Jouruaf,  4to,  Scries,  No,  '*\ 


J 


boA  Cdas  with  a  fufRctent  tl 

XUcbow  of  the  coijduflor,  which  confill*  of  a  ball  fix  iijch«*» 

kGlcr»  to  which  Is  sultted  a  uiQveable  Ivbe  with  fevera} 

pieces  that, terminate  in  bsilh  of  dillcrera  fjzeji,  fad  a( 

mi  e^h  q(  its  extremities',  as  in  Van>Mikru!i)'&  rn^chinc^ 

C) Under  Ihree  indiws  long  and  oi>eijiclj  thick,   with 

kifphcre  ai  CAch  «iitd*     Jiul  a»  conduct «>r&ot   this  con- 

icUonare  liable  todifchargti  tberaiejvc*,  on  acctxint  of  tl^e 

ili    i  of  their   hemifpheres,  even  beiore  ihcy  have 

►V  luJI  charge,   I  iiave  preferred  pi^tlin^  nnc  bcafa 

three  inches  m  diameter  on  U>e  upper  end  of  the  fiip«rior 

iudor  ;  and  another  on  the  luvver  end  of  UTeinfi^riorcon^ 

lof.     Thefe  ballihkewirc  fcrvc  the  purpofd  oi  uollcding 

fluid  excited  at  liie  extreme  parl«;  iur  the  balU,  both 

»vc  and  beloM%  proje^  confider«ibly  beyond  the  (hickneft 

the  pblc^  and  prevent  the  efcape  uf  the  fluid  as  mtKij  a$  ik 

ible^  particularly  in  a  machine  Icfs  !iigh  in  proportion  than 

U  of  Van-Mari4iu*     The  condudof  is  only  4  inches  dilUitt 

the  table,  confctiuentl)'  only  half  the  didance  of  Van* 

irum's  ;  yet  the  fluid  docs  not  ellLrape,   till  the  t:oiHli3^or  is 

rercharged.     The  efcape  ul   die  lluid  i*  prevented  like  wife 

infulating  (quare  of  glafi  42  inches,  nmdc  rough  and 

with  top^l  varnifh,  whit;h  is  placed  on  the  table  beneath 

tlie  lower  condu^lor,  its  dircc  (liort  feet  being  let  into  the 

tible.     Tiii  uf  gigfi  may  be  efed  on  fevcral  occalioiM 

t>aa  infuU      l  I. 

The  four  rubbers  are  made  of  dry  walnut  vYood  (oaked  in 

ibcr  vamiHij  and  arc  5}  inches  longj    \{  broad,  and  a  little 

re  ll>an  i  of  an  inch  thick.     7'he  inctallic  plate  tiiat  com^ 

inicales  with  the  leather  covered  vMth  amalgam,  i.^  only  an 

linch  broad,  and  h  fixed  externally  to  the  centre  nf  the  piece 

wood.    The  rubbers  arc  pretled  toward  the  glaf^i  by  means  of 

rprin^     They  are  covered  with  a  picc6  of  thick  woollen^ 

m  which  is  a  piece  of  fine  neat's  leather.     After  the  leather 

iaileoed  to  the  wood,  it  is  welted^  and  preiTed  between 

Tbfi  vamifh  is  compofcd  of  capal,  two  oimc«j  ginu  fanda- 
€Mc  ounce;  wtiite  amberi  one   ounce;    olihHnum,    half  an 

J  powdered  and  di/Tolved  in  one  pound  of  alcohol  by  dtgell 
io  a  glafs  matras.     When  the  foludon  is  perfcfl'Iy  cold,  it  it 

through  the  filter. 

two 
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The  CQvxIu^lior 
cttfcribcd* 


The  efcape  of 
ckftriciiy  to  a 
sUfs  plate  pbeetf 
on  ihe  Ubie  h^j 
nc'Cfi  fhc  e^u* 


T1»?  rubbers 
il&rcribed* 


k-  ' 


Amber  nroifli 
fcr  cudflg  the 
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where  tt  h  kept  till  it  is  again  dry,    Thi 
rendered  very  flat,  and  its  edge  very  fharp,  and  aTl   its  partk 
will  apply  to  the  furfacc  of  tbe  glafs.     This  piece  of  leather 
is  covered  with  another  a  little  broader,  the  rough  furface  of  - 
which  li  towards  the  glafs  ^nd  its  lower  edge  on  the  6de  to- 
wards which  the  plate  moves ;  and  its  upper  edge  on   the 
other  ilde  from  which  the  plate  movef>  being  likewife  very 
tfurp.     The  piece  of  tilk  is  applied  with  accuracy  to  thit 
leather.     Before  it  is  fallcned  on,  it  is  heated*  and  befmeared 
tirft  with  butler  of  cacao,  then  with  a  large  quantity  of  Kien- 
mayer's  amalgam*;  and  after  It  is failened  on,  it  tscoznpreifed 
in  conjunftioii  with  the  wood,  or  prelTed  firongfy  againil  the 
machine.     The  leather  is  next  covered  with  amber  v'arniOi^ 
amalgam  is  fprcad  over  this,  and  after  the  vamtfh  is  dry,  it  h 
Dnoothed  with  a  burnilher.     This  is  repeated  feveral  tiroes. 
The  whole  being  very  dry,  and  the  rybber  being  prefTcd  fo  as 
to  touch  the  gfafs  in  all  points^  the  leather  coated  with  amal^ 
gam  is  covered  with  a  piece  of  fine  white  paper^  as  long  ai 
the  leather,  and  half  an  inch  broader,  fo  as  to  cover  the  fettttf 
(hat  fafiens  the  fi!k  to  the  leather,  and  the  paper  is  faflen^d 
to  the  wood  above  or  beloiv,  accordingly  as  it  is  on  the  afcend* 
ing  or  defcendiiig  tide  of  (he  plate.  ^ 

Dry  paper  is  known  to  be  capable  of  acquiring  a  high  ftifP 
of  ele^lricily,  which  induced  me  to  fry  this  fubHance  as  an 
imraediate  rubber.  The  following  aie  the  ad^'antages,  that 
by  my  experinientjt,  repeated  and  varied  in  a  great  number 
of  way?,  I  have  found  paper  employed  as  a  rubber  to  poHefs 
over  every  other  known  fubftanc«. 

I .  The  glafs  is  not  rendered  dull  by  the  frl^ion,  as  happens 
tti  length,  and  by  frequent  ufing,   when  it  is  in  immediate 
contact  with  the  amalgam, 
does  not  become      2.  By  the  immediate  contact  of  the  amalgam,  the  glafs  fre- 
^icaky,  quently   contrails    fireaks  here   and  there,    that  ooealion  a 

circtilaiion  of  the  fluid.     This  cannot  take  place  in  the 
flruftion  I  propofe. 

3.  NeitUcr  the  glafs  nor  the  filk  can  be  foiled.     It  is 

known,    that  the  cleannels  of   the  glafs,   as  well  as  of  tbe 

ne^  uf  the  whole  riibber  and  the  whole  machine  in  general,  is  of  importance  in 

aiacbioe  ad- 

«aouficoifti.  •  I  add  to  this  amalgam  as  rauth  filvcTj  4f  the  mercery  can  dif* 

folvc  ill  conjunilion  with  the  zinc. 


The  luHber 
eovered  with 
fine  while 
l-pcr. 


What  led  ro 
this. 

Iciidirjiatasei. 


The  gltfs  nnt 
iCfMteredi  du.ll« 


and  neither  It 
•or  the  fiik  U 
tnlcd.     Clean 


$ 


prodticti^ 

i 


4 


\ 


^ii  CD  (he  «sl»« 


prodactDg  an  intenle  degree  of  ele<5lricity.     It  is  true,  Oiat  RuVblnitlie 
at  hat  been  propofeJ  to  applj  the  amalgam  to  the  ghU  in-  ^/^ inftc«l'of 
ilead  of  the  rubbers ;  but  t!ie  greater  effe^,  that  feems  to  be  thcrubbcrait** 
(icodaced  by  this  taft  method,  is  only  apparent,  and  confiRs  "*^*^<*^* 
entirely  in  the  circulation  of  the  6uid  on  the  glafs,  while  far 
§tom  exciting  or  accumulating  more  of  the  fluids  this  procefs 
lad  the  circulation  dtrperfe  it. 

4.  The  amalgam  on  the  Jeathef  docs  not  require  to  be  fre-  The  »tRaV:iea 
qoently  renewed.    The  duft  of  the  amalgam,  that  is  depofitcd  ^^'^.^  '^^ 
on  the  edges  of  the  paper,  is  injurious  only  when  accumulated  lag, 
tltere  in  fufficient  quantity  to  be  conveyed  to  the  glafs^  from 
wbicli  however  it  may  eafily  be  removed. 

5»  The  return  and  pa/Tage  of  fparks  to  the  rubbers  are  Tli«  retum  mi 
rendered  more  difficult,  as  the  paper  fufficicntly  covers  i-^^^lilfcruhb^ 
borders  of  the  rubbers,  that  are  turned  toward  the  axis,  more  difficult, 

6.  In  my  conflruflion  the  rubbers  may  be  larger  than  in  the  The  rubkr* 
ttfaaJ  way,  and  in  reality  they  are  larger  in  proportion  in  my  ™*^     wng<«"» 
Otachine  than  in  Van-Marum's.     No  fpaik  patres  the  axis,  sparks  do  iwt 
IcC?  the  air  be  very  damp;  for  the  fluid,  in  cafe  of  a  Hrong 
mulation,  flies  in  preference  to  the  oppofite  rubber  over 
»  quarter  of  the  periphery  of  the  glaf*.     I  am  peifuaded,  that^ 
by  adopting  my  conftfuftion.,  the   rubbers  of  3  plate  of  32 
e«,  fuch  as  Van-Marum's  h,  may  be  eleven  inches  in- 
of  nine,  in  which  cafe  there  would  {lill  be  two  inchet 
the  diameter  of  the  piece  of  wood  lliat  fallens  the  plate 
ttf  the  axis,  and  three  inches  for  the  diAance  from  this  piece 
Bo  the  rubbers;  which  I  think  would  be  fuflicient  in  thefe 
ctrm ffi fiances ;  and  the  fridlion   being  on  a  larger  furfaceof 
(he  plate,  the  etTefl  muft  naturally  be  much  greater     1  fball  f"^"  tri4b 
try  ihifi  alteration  of  the  rubbers  on  large  plates  of  Bohemian 
gbfs,  as  well  as  on  Englifli  c>litiders  of  IS  inches  diameter, 
tad  21  inches  long»    The  refuU  1  i)fve  already  chtained  with 
ifnflJJ  cyUnder  gives  me  rtafon  to  hope  much  more  complete 
looccft  With  a  iarge  one. 
7,  With  my  robbers  the  friction  may  be  rendered  much  Th«  fn^Hon 
ter,  than  with  ihofe  ihe  amalgam  of  which  is  in  immediate  ™*^i!*"'*^* 
with  the  glafs,  and  foils  it;  befides,  the  plate  lami  mi  in  uadom* 
ao  uniform  fri^ion. 
%,  The  a^irity  of  the  machine  is  extraordinarily  increafed  T*«»^i'>cy  of 
b^  thij  ccnftru^ion.     The  greater  freedom  with  which  the  traordtiuriiy  ia^ 

plate  «"fe<**  >n4 
why 
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plaie  moveii  even  under  a  greater  prelTurc^  and  he  paper^i 
preventing  tiie  glafi  from  being  foiZed,  would  be  falUcient 
produce  this  etTecl;  even  if  the   greater  prelfure  alone 
lioL  occaliou  a  more  powerful  efl'ed  than  can  be  obtai 
ff  oni  common  inaduties. 


IX. 


The  fuoflower 
lecatntncndcd  Lo 
cftlUYftton. 


Sccds] 


bee^ 


Method  of  cuU 


On  the  CtiUivaiim  qf  the  Sunflaxacr,  and  iu  AdvaiUagis 

1  HE  fuiiflovver,  heUanifua  antiuus  L.  h  faid  to  have 
brought  to  Europe  from  Peru,  There  are  two  fpecles,  one 
annual,  the  other  perennial:  of  thefe  the  latter  is  only  orna- 
mental, but  the  annual  U  of  fuch  ufe  in  agriculturej  tlmt  it 
doferves  to  be  made  known  to  our  readers. 

The  feeds  are  while,  gray,  or  blatkiHi ;  but  this  difTercnce 
of  colour  IS  enlirely  accidental,  as. feeds  of  cither  colour  pro- 
duce the  olheiA  reclprocallv.  There  are  twu  varieties,  how- 
ever, that  appear  to  me  permanent,  the  funflower  with  a 
tingle  Aem,  and  that  with  a  branchy  fieui,  which  is  ledi 
common. 

The  feed  fliould  be  fovved  in  fpring,  when  nothitig  is  lo  bfl 
apprehended  from  ihe  frofi,  that  would  deftroy  the  young 
plants.  The  ground  iliouKl  be  we!!  broken  and  manured,  if 
you  would  have  an  abundant  crop.  You  may  fow  broadca/f, 
and  afterward  thin  the  plants;  but  It  is  better  lo  dibble  tJi* 
feed,  placing  two  in  a  hole,  the  holes  a  foot  diflant,  and  the 
rows  two  feet  afander.  If  both  (ecds  germinate,  the  weaker 
plant  rtiould  be  pulled  up.  The  plants  (bould  be  weeded,  and 
the  earth  dug  up  between  the  rows  at  a  proper  time.  The 
heightof  the  plant  will  be  from  fix  lo  nine  feet:  the  flalk^  ar« 
Jarge,  fome  of  them  being  feven  or  eight  inches  in  circura* 
ference  near  the  ground.  It  flowers  in  July  of  Auguf!,  ai^fl 
the  (ced'>^  are  ripe  in  Autumn,  at  the  fame  lime  with  IndialT^ 
corn.  Rainy  feafons  dedroy  many  of  the  plants  :  the  foot  of 
the  flalk  rotji  in  the  ground,  the  leaves  fuddenly  dry  up,  the 


ilalk  breaks  of  at  the  root,  and  the  plant  dies, 
days  flop  the  progrefsof  this  difafler. 


A  few  funfhia 


«  la  Dtcadt  Pidhfiphi^e^  No.  26»  June,  ]g03.  p.  607. 
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The  l«ivei  of  the  funflowcr  furnifli  abundance  of  agreeable  The  kaves  arc 
f!  -fder  for  cattle  :  l!aey  are  gathered  m  fucceirion  without  any  **"""^  '^**'*^' 
p  iccptiblc  injury  to  (be  plant;  and   after  this  crop  ot'  ex- 
cellent foiidcr,  you  may  exped  amitlier  of  feed*,   ih;it  is  very 
abundant.     Some  ftalks  afford  not  lefs  than  ten  fhoufand.    The  MMeof  gatheri 
beft  mode  of  gathering  them  is  to  cut  the  tlower  Halks,  and,  "*  ^'  ^'''^; 
B%  the  calyx  is  rery  thick,  to  hang  them  up  in  an  aify  pbce« 
thai  Uiey  may  dry  fpeedily. 

When  Ihey  are  in  flower  bees  flock  to  them  from  all  quarters  Beps  fond  of  th« 
to  gather  honey,  "•*^*^*' 

The  feed  is  rather  farinaceous  than  oilyi  which  they  who  The  feed  ^ffbfdt 


It 


oil,  but  in  fmall 


hive  allempted  to  exprcfs  oil  frorn  ihem  did  not  confider.  --quantity 
u  true,  that  oil  may  be  extrafled  from  them^  btit  in  quantities 
too  fmall  to  make  it  worth  while  to  tultivale  the  plant  for  this 
puTpofe. 

But  if  the  feeds  of  the  fubflance  be  incapable  of  aflfordtng  ^^"^  fo^  f« 
oil  with   advantage,  they  are    valuable   for  feeding  animals      ^P'  ?'**»    *• 
comi&oijly  kept   in   the  country.      They  arc   perfedily  well 
(uited  (o  (beep,  pigs,  and  other  animals;  but  they  produce  a  particularly  fat 
,Aore  Uriking  efledl  on  poulrry,    Forlhefe  no  food  is  niorepro-^'^j^j^^j/^**' 
liable^  or  occaiions  them  to  lay  more  eggss.  taying. 

The  dry  ftalks  burn  well,    and  afford  very  good  arties  for  ^^^^^j^^^'J^^^^ 
^e,  becaufe  they  contain  a  great  deal  of  alkali,     in  (hort,  much  aikill. 
Ihc  cafe  with  which  it  is  cultivated,  the  abundance  of 

produce,  and  the  change  it  makes  in  crops*  the  funflower 

ivheccnOdered  as  a  new  fource  of  wealth  to  the  farmer. 


f 


ClflMeo/  Exutnimtion  of  a  nevt  Vegetdic  Salt,  and  of  a  new 
Add  difcovered  in  it :  2jy  Ki aproth  *^. 

1  HE  vegeUbte  produflion,  which  forms  the  fubjeS  of  the  Hot  cKmatej 
prefent  eacammation,  affords  a  fredi  prooO  thai  hot  ^hi^iates  ^ J  j[^^ Jf**J 
We  OOl  only  a  great  influence  on  the  elaboration  and  par-c  id,  aad  uuts 
ticdat  modification   of  a   great  number  of  vegetable  fub- "'**  **"**• 
ftancet,  but  that  they  caufe  produdlions  to  be  formed,  the 
^\  veflige  of  which  is  not  to  be  found  m  the  fame  planta  i^ 
the  oortbem  regions, 

•  ScbercT*t  dliegtrntina  Journal  (tfrChmiit  '3^^*  No*  55.  p.  !• 
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A  f«»M  aaili        Tint  pndadioo  confiftt  of  a  (alioe  mafi.  excUded  |i«m  6i#  i 
^!!!k^ofri»5^  ^''"^  ^^oruMoibaL  which  wa»  ohfonr*  ^ 


berry  tree  in      6d  and  gttbercd  by  Blr.ThoHftpfao,  in  the  boUnical  ganM    . 
*'•="»•  al  Palermo.  -, 

Xxtenal  charac     The  faiine  mafs  in  iU  native  ial(»  as  foffnd  on  tho  furfiKW  , 
^^  '  ortbebark,bastheappearanGeofa<oaiingiQ]iUl9SrtiiHik>af 

4ropft  of  a  yellow iOi  and  blackUh  brown.    Tb«  &b&iace  (A 
the  bark  it  eqaally  penetrated  with  thit  fait. 
TiOi*  The.firft  property  by  which  it  is  difiingmiflied  it  iti  taile, 

which  comet  nearell  to  that  of  the  faccinic  acid. 
Hfitm  o£  heat.       On  baming  coalf  thii  fait  fwelU  up  (lightly,  emi$9g  •  vapour 
icarcely  perceptible  to  the  eye,  but  irritatiog  the  origan  of 
fknell,  and  leavet  a  flight  earthy  refiduum. 
livWIatioB  To  feparate  the  fait,  £x  hundred  giaiDt  of  bark  k»ded 

1^61* 'iiV'    "^^^^  '^  ^^"^  cut /off,  and  lixivialed  with  a  fuffictent  quantity 
nEi^i  ^eedkij  of  water.    The  lixivium,  which  was  of  a  brownifli  rod  cdour 
OTtdeUittcftme.  wat  filtered,  and  evaporated  for  cryfialliaation  s  when  three 
hundred  and  twenly  grains  of  a  light  ialt  were  obtained,  re- 
fenibling  in  colour  a  pale  wood,  and  oompofed  of  (bort  needle* 
united  in.  radii,  and  not  attracting  the  moi(hire  of  the  air. 
Llrtle  ta\^\^  ]n      Though  ihefe  cry ftals  do  not  form  till  (he  lixivium  it  greatly 
SpSc'ryoSnS-  condcnfcd  by  evaporation,  the  fait,  ncvertheleft,  belongt  to 
h)c,  ■  the  daft  of  thofe  that  are  little  foluble ;  for  1000  partt  of  water 

dilTolve  only  35  parts  with  heat,  and  15  parti  cold. 

Contiinsno         ,  The  (oluti.on  of  thit  fait  was  not  rendered  turbid  by  the 

u  p  uric  aci  •    ^ectite  or  the  water  of  barytes,  which  proves^  that  it  contains 

Lime  prccipitat-  no  fulphuric    acid.     The  alcalinule  carbonates  precipitate 

rom  J .         ^^^^  i(,  an  earth  of  a  brown  wood  colour,  which  by  a  flight 

heat  is  calcined  to  whitenefs.     This  earth  diffolves  with  effer- 

vcfccncc  in  nitric  acid,  and  was  precipitated  from  this  folu- 

tion  ill  the  form  o(  fulphale  of  lime  by  means  of  fulphuric 

acid  ;  and,  in  that  of  oxalate  of  lime  by  oxalic  acid. 

Precipitates  The  f.>Iution  of  the  fall  readily  precipitates  acetite  of  lead, 

l^^niuMaof'     ^^'^  ^^^  precipitate  formed  is  reduced  on  baming  coals.     The 

fiUcr  and  aier-    nitrate  of  filver  was  precipitated  by  it  in  a  pale  brown*  lights 

*^**>*  ^nd  fliining  fcales,   and*  the  nitrate  of  mercury  in  whitilh 

flocks. 
Hence  it  cmi-  Thefe  experiments  indicate,  that  the  fait  in  qucftion  is  a 
iTcu^Vv^'*'  neutral  fait,  compofcdof  lime  and  a  peculiar  ve^eUble  acid. 
g'tjbe  acid,  and  This  acid,  however,  was  combined  with  a»  extra^ive  matter^ 
^tr*aivcmat-  which  rendered  t)ic.  precipitates^  that  otlicrvvjfe  would  have 
b^^en^whitc,  eill|y  of  a  deej^  or  pale  \yood  colour.    . 
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'Rfty  ^tos  of  the  calcareous  fait  were  lieated  to  incan-By  (Iron-  hett 
defcence,  in  a  refort  communicating  with   the  pneuroatico-]^^^5*«rb^tk*'^ 
Chemic&l  rnercurial  apparatus,   and  tweJve    cubic  inches   ofgafo,— 
liidrogen  gas  mingled  wilh  carbonic  gas  were  oblajned;  that 
Burnt  with  a  flrong  flame.     The  bulb  of  the  neck  of  the  re- 
tort contained  an  acid  hcjaor,  on  winch   fvvain  a  fluid  brown*"  «''i'j«I«"'«', 
ftif,  both  together  weighing  feven  or   eight  groin*.     The  re-*"|  *    "'     '"^^ 
Hduatn  in  the  retort  conCfted  of  a  fpongy  conglobulatcd  mafs  having  a  fpungy 
of  a  pale  brown  colour,   inlerfperfed  with  coally  parlicJes,  '^^^'tToT'  V 
and  diffolved  in  nitric  acid  with  e(Terv«fcence.     This  folution,  and  a  carbon* 
being  Altered,  was  precipitated  with  carbonate  of  ammonia ;  "ousmatiw, 
when  21  grains  of  carbonate  of  lime  were  feparated.    The 
coally  matter  that  remained  on  the  filter  was  very  light,  weigh- 
ed fottr  grain*  and  half,  and  burned  on  a  left,  leaving  a  re- 
fiduQcn  of  a  quarter  of  a  grain  of  calcareous  earth. 

Aijotber  portion  of  the  calcareous  ialt  was  precipitated  by  By  carbonate  of 
esTbonate  of  ammonia,  and   the  liquid  remaining  was  eva-  i'"uli''"iien^[ 
porated  by  a  gentle  heat  to  crytlallize  it,  when  iL  farnifhed  aprifois  wasob- 
Ciltin  long  and  llcndcr  prifms.  taincd. 

The  liquor  left,  after  the  cry ftals  were  feparated,  wa^  ex- TW  remainiiif 
Amined  by  fcveral  metallic  re-agents.     The  folutions  of  filver,  i' J  y^gr^joJluc*-' 
tocrcury,   copper,   iron,   cobalt,  and  uranile   in  nitric  acid,  laliic  folutiow. 
MXkd  ihofe  of  lead  and  iron   in  acetic  acid,  were  powerfully 
precipitated  by  it.     The  precipitate  of  copper  was   of  the 
cdoor  of  verdigris;  that  of  cobalt  of  a  pale  reddifh  colour  ; 
Ibat  of  uranitc  of  a  yellowifh  colour;  that  of  ifDn  of  a  dull 
brown;  and  thofe  of  filver,  mercury,  and  lead,  of  a  bright 
brown  wood  colour. 

The  feme  liquor  wa«  rendered  flightly  turbid  afi«r  a  time  Aad  the  rt • 
by  the  water  and  accttte  of  baryte:i,  the  muriate  of  tin  and  l^^i^agto^i^^* 
goM,  and  (be  nitrate  of  nickel ;  but  ihefe  precipitations  might  extraaivc  mar- 
be^  the  c€ca  of  the  extraftive  matter,  that  adhered  to  the  !f'*J?"'l*''\^J* 
^Ikcid^  rather  than  of  a  combmation  of  this  with  th<s  mktatlic 
f«ftye9. 

1  fhall  proceed  to  the  experiments  I  made  with  a  view  of  Ejcpeiimentt  ta 
'obtaining  the  acid  of  the  calcareous  fait  pure.  ''^^'^  ^^^  •"^^'* 

Forty-five  grains  of  the  precipitate  obtained  from  the  de-  Tht pr<?dpitait 
compofition  of  the  calcartnu^  fali,  by  the  acctite  of  ^*^ad»  i^J^f^^^^jj^^^'i^ 
were  mixed  wilh  afcruplc  of  fulphuric  acid  diluted  by  a  drachm  ,uiphwficacid. 
of  water.  The  fulphate  of  lead  was  feparated,  and  the  liquor  Deeompofed  i>y 
evaporated.  It  afforded  by  cryftallizaliuii  ihiriy-lour  grain*  of  ^  ^^^^  ^^  ^ 
acid  CaU  in  dne  needles  of  the  colour  of  pale  wood. 
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Decomposed  hy 
Sujpbiuic  add. 


Has  the  rafte  of 

fuccink  tcid  j 
U  act  dt\'if\Mt(-' 
ceaC,  ilUlbivcji 
r«i»di]y  in  alcohot 
anddoo  aotprc* 
cipiULC  mcUUic 

foiucions. 
In  the  retort  ta 
9Ctd  liquor  CAme 
over  J  prifuutic, 
colourlrfs,  truki- 
parent  cryftal* 
fublimed  }  and 
a  coal  remained. 

Thcacidadherei 
fhongly  to  the 
Itine> 


The  acid  wiflw4 
out  and  cryf- 
^  tailitcd* 

^H  SubHiDatJon  the 
^B  bed  mode  of  ob« 
^M  fialaing  it  pure. 

|*erhapt  miy  be 
obcatncd  from 
li}»rberry  tteej 
in  tills  ctiimae. 


A  new  acid,  the 

imtojylk  i 
the  Cdt  miroxy' 


VtW  VlGETACtl   5*tT.- 

In  the  (itm%  manner  thirty  grains  of  the  dry  calcareoof  hVt 
were  dccompofed  by  twelve  grains  of  falphuric  acid,  properly 
diluLed.  The  fulphate  of  Ume  being  feparated^  the  fame 
acid  fait  was  obtained. 

The  tafle  of  fuccinic  arid  is  Ml  more  marked  in  the  add 
itfclf.  The  acid  fait  remains  dry  in  the  air  ;  it  is  eafily  foliible 
in  alcohol  as  well  as  in  water*  It  docs  not  precipitate  the 
meldiic  folulioDS  Uke  its  fall. 

Trtrenty  grains  of  the  acid  fait  were  flightly  lieated  ina  fmall 
glafs  retort.  Firfl»  a  couple  of  drops  of  an  actd  liquor  came 
over,  the  talle  of  which  was  perfe£lJy  analogous  to  that  of  the 
concrete  acid.  Next  a  concrete  fait  arofe,  that  adhered  flat 
againil  the  top  and  part  of  the  neck  of  the  retort,  in  ihe  form 
of  prifmatic  cry  Hals,  colourlefs  and  tranfparent.  A  coally  rc- 
fiduum  remained  in  the  retort. 

A  similar  faline  fubltmation  was  not  obfervable  with  the 
calcareous  fait :  we  muil  therefore  conclude,  that  the  acid  ad- 
heres ilrongfy  to  the  hme,  and  cannot  be  feparated  from  it  by 
heat,  without  being  decompofed. 

To  feparate  the  fubliraed  fait  from  the  coally  refidaum,  the 
whole  contents  of  the  retort  were  dillolvcd,  and  the  liquor 
filtered.  The  fotutton  was  perfeclTy  clear,  and  by  fpontaoeous 
evaporation  dcpollled  the  acid  fait  in  colourlefs  cryflals. 

From  this  it  appears,  that  a  gentle  fublimation  is  thebeO 
mode  of  obtaining  the  pure  acid  fall,  and  freeing  it  from  the 
extra^ive  matter,  to  winch  it  adiieres  too  ilrongly  to  be  fe- 
parated  from  it  in  ibc  moift  way. 

The  fraall  quantity  of  the  calcareous  fait  I  had  left,  did  not 
allow  me  to  carry  the  examination  as  far  as  1  could  have  wiftied, 
in  order  to  determine  the  fpecific  chara^ers  of  the  acid.  It  it 
poflible,  that  the  mulberry  trees  in  this  climate  may  likewifc 
farniih  the  fame  fall,  and  I  (liaM  proceed  to  Inquire  into  this 
without  dplay. 

The  experiments  related,  however,  feem  fufficiently  to 
eiUblifli  the  point  of  the  acid  obtained,  being  a  new  vegetable 
acid,  which  corner  neareft  to  the  fuccinic^  both  in  its  lafleand 
other  qualities.  We  may  tlicrcfore  provifionally  give  it  the 
name  of  moroiylic  ucid,  and  the  calcareous  fait  containing  k 
that  of  morojytaie  qf  lime. 
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«^OLF*t    fc«rATO»Y    AfPARATtJS, 


0»  Mr,  Wootr'i  lnvcnthn  for  etpmlhing  tke  A&ion  of  a 

Cranky  in  tantradifiinciion  to  the  Effect  qf  the  fly,  in  pro- 

44iCtng  an  tmtform  Efed  ugainji  a  variaUt  ReJifianec.  Im  a 
LaiUr  from  Mr,  T.  Jones. 

To  Mr.  NICHOLSON, 
SIR. 

X  BEG  leave  to  fecond  Mr.  Faic>'B  requert  for  an  expla-  faqe^yitfpea^ 

Wlion  of  the  fuhftitute  for  the  fly  and  equalization  of  the  f"Sifti*tJ^lf*] 

lAlon  of  the  Heam  engine,  in  producing  a  rotative  motion,  fly. 

fi^fcn  in  jour  valuable  work  for  Noveml>er  hd  :  or,  I  Ihall 

eAeem  U  a  ^vour  if  yoa  can  dire^  ne  where  1  can  (i^c  it 

ai  worL  ♦,     It  appears  to  me,  that  the  inventor  has  lofl  fight 

of  the  value  of  tliat  organ  which  he  intends  to   fuperfede, 

and   thai  he  has  not  applied  it  in  cafes,  where  a  machine  is 

required  to  produce  an  uniform  eifecl  on  a  variable  relillance, 

in  which   cafe  the  mere  equaliGition  of  the  a^ion   of  the 

power  on  a  revolving  crank  would  have  no  value  at  alL 

The  beA  attempt  that  I  h»ve  feen  to  unite  thefe  two  im-  Another  ittcmpt 
portant  points,  i>  in  a  fteam  engine  ereOed  by  Mr.  Horn-*^^^ 
Wower,   at  MeflTrs.   Meux  and  Co's.  hrewery,  where  the 
aflion  of  the  power  on  the  pin  of  the  crank,  may  have  been 
tn  the  ratio  of  the  Gnes  of  each  refpc^v^j  arc  in  its  revo- 
lution round  the  arbor  of  the  fly,  I  fa,y,  "  maif  have  been,** 
aad  I  woiide-  it  was  not,   (^nce  that  mode  of  communication 
would  have  fo  cafiiy  admitted  it, — theoretically  at  leaft ; 
then  indeed,  a  very  light  fly  would  ferve  to  turn  the  crank 
paft  the  upper  and  nether  part  or  points  of  the   circle  j  but 
it  could  not  have  anfwered  in  regulating  Uie  unequal  refif- 
tance  which  is  found  even  In  grinding  malt,  or  pump  works ; 
V^d  in  my  humble  judgment,  the  fly  niuft   for  ever  keep  its 
:e  and  importance  vvitli  evciy  judicious  mechanic. 
I  am,  in  much  bodily  indifpofition, 
SIR, 
Your  hunbJe  fervant, 

T.   JONES. 
S»fy  ito4d,  7tA  January  !804* 

*  If  dbefe  be  one  «  work  n«r  London,  I  have  no  doubt  but  Mr. 
WooHthe    inVrntor,   «^ho  is  refident  engineer  at  Meifn.  Mcits'i 
f,  wU)  readily  lh«w  it,    N. 
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Further  Renuirkt  on  Mr,  Woolf*s  Rotatory  Apparatus^ 


^ 


FirtbcT  iccount 
Ckf  Wooir*  rau- 


nut  podDuiAt* 


IN  order  to  render  tlie  efTcr^l  of  Mr.  WoolPs  contrivance 
(fi<.  I.  PUtU  XI.  VoL  VL  November  1803.)  more  inteUi- 
gible  to  my  readers  in  general,  I  fliall  hcrt:  explain  the  (arae 
in  a  popular  way. 

I  will  fuppofcj  by  way  of  fimplifying  the  fubjedl,  tliat  tli« 
lod  B  is  (o  long  as  to  a6l  always  nearly  in  ihc  perpcndicutaf^ 
an:!  that  the  atlion  upon  the  fmall  wheel  is  alfcr  in  the  fame 
dirediofj,  namclvj  conflintly  ths^t  of  j^ravity.  The  en- 
graver hai  omitted  V»  rontiuiie  the  rod  of  the  ]>iflon  fup- 
pofcd  to  wt)rk  in  theVarrcl  G,  and  the  proof  came  too  late 
for  it  ti  be  altered  in  iime.  The  effect  at  the  pm  F  in  the 
liitle  wheel,  is  prccifely  the  fame  as  if  a  weight  was  conti** 
nually  hanging  there. 

i.  In  the  pofilion  here  fliewn,  the  power  of  the  engine 
does  not  art  at  all,  and  the  weight  at  F  has  its  full  operation. 
— 2.  When  C  has  moved  through  half  the  quarter  circle  to 
the  right  hand,  F  will   have  arrived  at  the  bweft  point  j 
oinfcqucntly  the  power   of  the  engine   will'  a^  by  a  lever 
•jqual  to  the  fine  of  43**,  or  fcven-tcntlis  of  the  nidius ;  or 
feven-ientlis  of  the  full  power  of  (he  engine  will   then  ad 
^n  the  grt^at  wheel,  and  the  n^cjght  at  F  w  ill  not  acl  at  all : 
— 3-   When  C  has  moved  through  an  entire  quadrant,  the 
power  of  the  engine  wiU   be  the   greaJefl   poUible  on  tJie 
great  wheel,  but  at   the   fame  time   the  weight  will  have 
arrived  at  the  horizonlal  line  beneath  E,  and  will  oppofe  the 
furmer  action.     The  motive  force  will   therefore    be  equal 
to  the  excefs  of  the  power  of  t!ie  engine  beyond  the  weight, 
4.  When  C  has  moved  through   atiother  half  quadrant,  the 
f  dion  on  the  great  wheel  will  he  (icjual  to   feven-tenths,  as 
in  No.  2,  and  the  weight,  having  arrived   at    the   higheft 
point  will  not  a6l  at  all.     5.  Wlien  C  has  moved  through 
half  a  circle,  and  is  at  the  loivcr  ftation  iri  (he  great  wheel 
the  engine  will  not  adl,  and  the  weight  having  arrived  again 
at  F.  will  have  its  full  operation  a^  in  No.  I. 
TKere  »re  four        ^y  purfuin^  this  limpk   method  of  examination,  we  fee 
pofitbns  n         that    1.  tlvcrc  arc  four  pofitions  in  which  the  arm  C  ftanding 
J^J^we'^VhM  '  *^  ***  inclination  of  iS**  to  the  horizon,  and  the  arm  F  per- 
floeBc^i  pendiculai  to  thcf  amc^thc  regulating  weight  can  have  m 


\ 


WO^Lr'S    JtOTATOSLY    AFFAR^TUli 


I9S 


^flPecl,  Whatever  be  iU  menfarc ;    the  atlion   wiJl    be  -^ 
.Icdual  to  feven-tenUis  ot  the  direct  or  ciilire  action  of  llic 
Urm  B  til  the  tangent   to  the  great  circltf ;  2,  tliat  v^licn  th^  two  i»  whicl>tht 
•ann  C  ii  either  perpendicularly  up  or  down,  ihe  regulating  ,^'*«^**^»by 
weight  alone  a8.i  in  the  fame  tangtrnt ;  'S.  that  wh<;n  C  lies  and  two  in  which 
horizontaJ,  the  efTeftivc  lorcc    will  be  the   excel"*   ojf  the  ^^^  *'^<=^ ^* P^** 
power  ol  the  engine  beyond    that  of  the  weight.     Since  txzed  of  tht 
therefore  we  can  do  nothing  with  regard  to  the   lour  lirft  power  beyouA 
mentioned  poGtions,  we  haveonly^to  confider  the  four  laft,    ^^^^v^ 
And  to  contrive  tjiat  the  moving  torco  (hall  be  the  fame  at 
the  top  and  bottom,  as  at  the  two  (ides  ;  or  in  other  %vord% 
iJiat  the  weight  alonu  iha!l  be  eijual   to  tiie  excefj  of  the 
power  of  the  engine  beyond    timt  weight;  which  is  the  The  weight 
fame  thing  as  faying,  that  the  wuight  muil  be  equal  to  half  ^"^  ^'  half  the 
the  power  of  the  engine. 

We  fee  thfn  that  the  aflion  on  the  wheel  C,  will  vary  V»rutiofl  ane 
from  fcvcn-tentlis  to  five-lenths,  four  times  in  every  revo-  fi*J).'*Ji^"n,"a^aj 
lution ;  the  extreme  ditTerence  being  therefore  two  tenths  laion, 
rach    way  from  the  medium,  which  i^  about  fii^-tcnths.     It 
Uvay  not  perhaps  be  of  any  practical  %aluc  to    dlfcufi  th^ 
gradation  by  which  the  increafc  and  diminution  of  the  op- 
posite aflions   are  governed ;  and  the  mathematical  reader 
will  ealily  Tee  that  the  dircCl  action  of  each  is  as  the  cotine 
"^  'le  an^tc  of  the  nblii|uity  of  the  radius  ita£l<upon.     Still 
does  itfcem  to  be  of  any  confequeiice  in  the  prefcnt  loofe 
i«w  ol  the  fubj^'cJ,  to  treat  of  any  affumed  obliquity  of  the 
h  of  communication. 

If  we  fiippofe  a  power  to  act  conllant!y  and    uniformly,  Conwminf  th« 
%vitK  alternation*  of  oppofile  diredion,  in  equal  ^i™*^^  aftjolj^Siru 
through   like  fpaec*j ;  and  wifh   to   produce,  by  that 
i€Uon»    a    rotatory    motion »    we    might    in    theory    obtain 
cffiftdt    by  a    double  fpiral,   kaown   by    workmen   by 
name  of   a  fnaih    but   tlie   dilliiculttei    from    Trillion,  SoaS'# 
l^mke,  and  other    impediments,   would  in    many  inflances 
render  the  conlUucUon  ineligible.     The  crank  is  the  mod  Craiik* 
rh*';»p,  eafy,  light,  and  pra6!icab!e  means  of  producing  ro- 
taiion  from  alternate  right-lined  motion   and   the  contrary  j 
'%fjd  Hi  prop*?rties  are  too  well  known   to  require  difcuHion 
bi  ihi*  place*     Us  inequalities  demand  a  fly,  whether  the 
power   or  tlie  reliliance  be  uniform  or  variable;  and  I  do 
fot  iec   apy  ftriking  dilference  l^etwecn  Mf,  Woolt^s  t^iw 

tiivaiice 
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trivance  and  the  fly,  as  iar  as  concerns  one  finglc  revolu-r 
tion,  whether  they  be  coafidered  as  regulating  any  one  of 
thefe.  In  both,  the  furpius  power  is  employed  in  putting 
a  weight  into  a  fituation  or  f!ale  by  which  it  h  enabled  to  m 
give  back  (in  theory)  the  fame  furplus,  when  the  refiftancc 
becomes  greater  or  the  power  lefs.  Bwt  if  the  whole  power, 
in  feveral  fuccelFive  revolutions,  fliould  exceed  the  refiitanca, 
and  produce  acceleration^  thu  i1y  will  continue  to  accumu- 
late momentum,  and  will  be  ready  to  give  it  out,  agauill 
an  augmented  refinance  in  fucceeding  revolutions;  fo 
that  its  equalizing  power  extends  not  only  through  each 
Ungle  revolution,  but  through  many.  I  do  not  perceive  ihii 
property  in  the  ingenious  contrivance  before  us. 


JO, 

Qhfirvaiions  on  the  eitin&  Volcanoes  in  the  EnviroM  (^  Coblentt^ 
i>y  the  Chevalier  de   Sade,     Tranjiitd^iom   the 
Mtiniifcriptt  communicated  by  the  Count  rftf  Bourn oK 


oTi^imd 


pf  volcanic  ftoae  I 

from  the  nei^h> 
^urhood  fii 

The  Roman  1e- 
f  icms  faid  to  have 
been  driven  from 
their  caipp  near 
Andictnacb,  by 
a  volcano. 
Thii  qucfkian- 
»blc. 

Thec^tinavoU 
canoe»»  ire  Tike 
thofe  ol"  Au- 
tergne,  c^f  ud- 
known  dste* 
Bejfonfl  Ander- 
fu^h|  river  fe- 
diment  inter- 
iQued  With  pa- 
inice  ftun.'^i  and 
«(»lcai)it  Cindt* 
Ajjcmfcrrj;,  a 
fm^il  mountain 
on  Ci)c  wvft* 


VV  HEN  I  refided  al  Coblenlz  in  1791.  the  volcanic 
flcne*  made  ufe  of  in  that  city,  led  mc  to  inquire  whence 
they  were  procured,  I  was  foou  informed,  that  they  conic 
from  the  neighbourhood  of  Andernach  ;  and  Qie  clergymaa 
of  that  place  acquainted  me,  that  the  extind  volcanoes 
were  near  HaacJi,  an  abbey  of  Bt-neditlinc  monks,  tliree 
leagues  diftant.  This  worthy  gentleman  added,  that  h^ 
had  fomewhere  feen  it  mentioned,  that  the  Roman  legions 
encamped  near  Andernach,  were  obliged  to  quit  tlieir  pofl, 
on  account  of  the  fire  ilfuiiig  from  the  volcano.  Its  great 
diflance  from  the  fea,  m^de  me  doubt  the  truth  of  U^is ;  and 
my  own  obf*^rvation>  have  convinced  me,  that  the  extinci 
volcanoes  of  this  country  iire  at  length  as  ancient  as  thofc  of 
Auvergne,  the  date  of  nhich  is  unknown. 

Having  procured  a  guide,  and  directing  my  fleps  tq* 
ward  tJie  foutli,  1  had  fcarcely  quitted  Andernach,  before 
I  met  with  river  fediraent,  intermingled  with  pumice  ftancjs 
and  vofcanic  fands.  Leaving  the  high  road,  I  proceeded 
toward  a  pnaJl  mountaiii  on  IIjc  weil^  called  Agember^. 


1 
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Td  my  great  fatlsfaclion,  after  having  traverfed  pumicc  A  ijiwrry  of 
hones  and  volcanic  fcorirp,  I  arrived  at  the  fool  of  a  quarry  hewn  ft Imi  and 
of  lava,  fr«m  wliicJi  hewn  ftonei  for  building  and  millflones  miUftonej  were 
were  taken.     This  quarry  was  wrought  in  the  open  air,  and  ^rou7ht  in  tha 
IK'^  covered  with  a  bed  of  mould  about  eighteen  feet  deep,  open  ar^  and 
The  thicknefs  of  tlii*  ilratym  demonft rales  the  high  antl- *^\""*  *;^    , 
<juity  oi  the  volcano,  while  at  the  fame  lime  it  prevented  mould, 
mc  from  tracing  the  courfc  of  the  lava,  partictilarly  as  above  Aboveitfcittcr- 
this   lava,  nothing  is  to  be   found  but  fcattered  blocks  af^d  ^^    ^^^^*"^ 
fragments  of  lava,  feoria?,  and  pumice   feonci.     I  went  to  Mv^,  fcotW,  ani 
tKc  top  af  the  mountain,  however,  in  hope*  of  dlfcovering  ?"'»'«  done, 
where  the  center  mignt  have  been;  for  the  mountain  of  Ap? mbcrg  ji«t 
Agemberg,   all   UiC  rocks  of  which  are  torrefied,  and  tlie  "  ^J"'*^* 
ibte  of   fcoriiff,    was    not  a  craler.     The  mountains,    by  ^\„^^  futraiml- 
which  it  is  furrounded  on  the  weft,  appeared  tc  me  to  be  ot  ''^k  it|  of  the 
tlie  fame  nature,  witJiout  any  indication  of  tlic  mouih  fiom  '^"*^^^'*f^' 
which  the  /ire  ilfued. 

Tlie  fumniit  of  mount  Agemberg   is  very  bare,  but  on  The  top  of 
idefcending  a  few  paces,  \  found  a  very  pleafant  copf.;.     A  ^^y^^^^  ^*^ 

ittow  path,  v^hich  1  took  at  a  venture,  led  me,  after  fome  djwa  tpicilant 
twenty    ftep*,  to  a  crotto,  in  which   was  a  tomb,  with  an  ^°^^^* '"  ^**'*^** 
lArcripuon   from   Job,   renoinding   man  of  his  notiuugnels.  taming  i  tomb, 
Jy  tlie  fide  of  this  grotto  is  another,  inhabited  by  a  hermit,  *"^^'^jj;*»*^ii. 
with  a  table  of  volcanic  Aone  in  the  centre,  which  he  ufes  ^  t^j^  i^  which 
Jbr  difierent  purpofes.     A  Jittic  higher  up,  I  difcovered  a  *»  **  *^»a«"»  *  pi- 
[«lh*ud,  fmaller  than  either  of  thcfe,  containing  a  ruftic  altar ;  f^"or three 
«none  fide  was  a  pigeon-houfe,  and  loivcr  down,  two  or  kafooi  of  water, 
three  littJe  bafons  of  water  bordered  with  ftiells. 

I  quitted  this  mountain  lyith  regret,  to  travcrfe  another,  Aooth«r 
which,  though  covered  with  wood,  fcemed  to  indicate  the  ^etsmd  4e» 
exigence  of  a  crater;  but  I   could   perceive  no  trace  of  mould, 
one,  the  trees,  and  the  tfiicknef^  of  the  mould,  leltuig  me  l^[,^^^ 
fee  iiotliing  but  fcattered  blocks  of  lava  and  fcorix.  and  i^'im. 

My   examination   was   foon  finifhcd,  and   I  refumed  the  *"  ^^  ^^^  ««> 
toad  to  the  abbey  of  Haach,     Jn  this  I  found  nothing  but  HLch,  pumtcc 
pumice    ftones,  lava;  in  fome    places  of  the  bafal tic  kind,  ftontj,  Java,  lo 
Icoriar,  a  few  fragments  of  horntione  fchillus,  and   bJocka  fl^^f^^* 
of  quartz ;  all  fcattered  about  on  a  ilratum  of  earth,  whidi  bomtone,  fchif- 
itfc-if  was   compofed    merely  of  river-fand    and   pumice  ^^P'  *^^  ^^'^*" 

on  aih»tom  of 
npijg  rlrer  find  and 
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The  incumbeiH  of  the  vlUaj^e  Moulding  t«  the  abBer,  in* 
formed  ine,  thai  tlie  crater^  ol"  whicli  I  wa«  in  fearchy 
a  lake  near  his  parifh. 

The  fituation  of  this  lake  difplays  much  grandeur, 
furrouudcd   by  a  chain   of  mountain*  covered  with  trees; 
it^  (hiipe  is  oval,  longeil  from  noilh  to  fouth  j  and  it  rcquirci 
near  two  hour*  to  walk  round  it. 

The  weft  lide  ofitT*  tu  view  at  firit  nothing  but  a  fpaci 
bed  of  argil,  divided  into  bands  of  dificrents  colours ;  a 
this  appear^  a  fnialler  bed  of  homftone;  and  the  reft  e\hibiti 
only  fome  fmttered  blotks  of  lava.     The  bank   is  an  indif- 
ferent meadow. 

The  north  fide  begins  with  fbmc  of  the  blocks  oflava  juft 
mentioned:  next  appears  a  pretty  extenJive  bed  of  horn- 
Aone,  tl:e  very  numerous  fidbres  of  which  are  uaiformlf 
perpendicular  to  the  horizon:  and  a  little  farther  on,  is  a 
confiderable  bed  of  fat  cJay,  as  whiteas  fnow,  inlerfperfed 
with  block*  of  Ia\ii  and  hornilone. 

On  ttpproachiitg  the  eafi  Oiore,  nothing  is  to  be  found 
but  lava,  in  fome  places  compact  in  otherii  porous^  and  the 
mountain  there  is  nearlv  perpendicular. 

Lallly,  on  the  fouth  fide,  the  ground  becomes  level,  aiyl 

is  limply   a  meadovv»     The   tlrand  is  covered   with  ftietls 

partly  whule,  partly  broken;  and   hence   I  conclude,  that 

the  prevailing  wind»iu  thi^  diftridj  are  the  north  and  north* 

The  bktfhj'-  no  weft. 

X^tTr  tut*.  ^^^^  ^^^^  ^*^^^  "^^  appear  to  me  to  receive  water  in  any 
rivuktt  rans  part :  yet,  on  the  fouth  -it  hat  an  ou'let,  that  furnifhes  a  fmaJl 
^mxtaichc  fcrook,  watering  the  grounds  of  Mrdermich.  The  depth 
Varie* er^tW  m  **^  ^^^  ^^'^^  Varies  greatly,  being  upwards  of  four  hundred 
*lepth,  more  feet  near  the  middle.  It  abounds  \vith  filb,  particularly 
than  400  Aet  jj^,,  ^^^  ^1,^  block?  of  Aone  fcattercd  over  its  bottom> 
near  the  nu-ldlc  ,  -        -  ^ 

AboontisviitK  render  the  \i\^  of  the  n  "t  nearly  iinpraciicible,  fo  that  tlie 
fifli,huct!«bot-  |i„^  j5  almoft  exclulively  eaiployed  for  catching  ihem. 

The  abbey*  to  vvhicli  tliis  lake  belonged,  was  a  fpacioua 
building,  proclaiming  the  opulence  of  it*  founder.  It  was 
built  in  lO'Jii,  by  Henry  count  of  the  Palatinate  of  the 
Rhine,  and  lord  of  this  lake,  Broveruv  in  hit  annals 
Trevc^,  fay«,  that  the  phantoms  and  lights,  which  this  pri 
faw  every  tught  on  the  UioutiLainy  around  him,  induced  hi 

tfiini.  towered  llils  piou*  foundation. 


The  crater  Ta'td 
tobcalalfcucar. 
Its  ntdficioa 
Aiic. 

On  the  «r«ft  fide 
lirll  vfcU  of  dif- 
ferent cploui^^f 
then  hornfto»ie> 
ne«t  kmtftd 

The  bank  a  poor 

Qn  the  north, 
biock^  of  tivi, 
thm  hwnftojic 
vicft  pcrpcaUl- 

tnd  lastly,  1  Utf 
wbit£ci>y,  in* 
tcr{perM  With 
b!ock»  of  lava 
and  hornilone* 
On  the  »<t, 
c<3iinp<A^  and 
poroDt  lava,  aii4 
the^ouT^Ciin 
nejrl)  ptrpend'i- 
cu!ar. 

On  the  fouth  a 
kvet  tncidow, 
anJ  a  Hiore  co. 
vcred  with 
fhtllt. 

The  ptvaifing 
wind«  Ni  and 
N.  W. 


ton)  tort  roclry  to 
a(t  ficts. 
Thr  abb^y  li.-iH 
by  fhe  cjutt  l'*- 
ht\nt  In  iC9j» 
te  b  Ing  jlariTi- 
ei  by  thr  »-it- 
tTiiDi)  <pp!vr* 
ance  tfLt%  Aft 
Che  iQ^triifrini. 
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[«a&ffrM«  that  ihc  outlet  I  have  jufi  mentioned  wa^  arli-Theprtientmtt' 


made  fifty  years  after  the  building  of  the  abbf  y 


let  irtificIaF} 
on?  of  this  abbey  J,  liavitig  bet-n  funk  as  deep  the  natural  one 
CRtter  unih  arc  higli  above  ground,  had  obftruaed  ihc  !l*«'5?^'trthf' 
Ortlrt^  which  occa.(]onecl  the  water  to  rife  fo  hrgh^  foundatioits  of 
■rndnre  the  convent,  and  render  it  iieceiT'ary  to  form  t^«  »l>t>ey. 
Bi^:  iiicl,  ia  order  that  it  might  run  oflf, 

Tke    i-.^     of  the  ground,    however,    makes    me  doubt.  This  ^ueftlon- 
L^hctk^f  the   lake  ever  flowed  over  on  the  fide  next   the       ' 
•bbe^  ;  Ibr  to  a  confiderable  diftancc  it  rifes  there  uniform- 
ly a#^Q«i   pT«Kree4  from  the  (bore.     It  appeared  to  me,  that  *'''**  «»to'»I 
6b  natural  outlet  muft  have  been  rather  on  the  fide  toward  probabiy^ft^M^arf 
fliidkmirTi,  through  Allures  on  the  mountain.     Neither  can  Andernach, 
lUiieve.   Ih«  this  lake,  if  we  may  jud«e  from  Us  banks  ;iX™"S. 
•M   ibe  curateiof  a  volcax^o;  but  one  of  the  great  excava-  Nclfbcr  was  Ir  a 
tmtn  pitKiuced  by  fome  earthquakes.     In  fad,  I  have  al-  ^^^>  ^^^^T 
ready  Hatd,  that  tl^e  e^Q.  and  north-eaA  parts  of  this  take  hy  an  txtth- 
nctft    volcanic:  if  therefore  wr  fuppofc,  that   the  fummit  ^'"kc. 
of  thr  mountata  had  been  a   volcano,   its  baltr  murt  necefla- 
livc  become  hollow,  and  in  thi.  flate  of  things,  a  very 
i^gui   fliock  would  have  futficed    to  break  the  arch  of  the 
mil,  or  ihc  cruft  that  covered  Its  abyfles, 

Wc  need    not   wonder,  tliat  this  lake    is  always  full  of  Rccel yea  water 


fince 


from  the  fur- 


Witer^  though  it  appears  to  receive  nne  in  any  part ;  „..^^         . 
U  fenre^  as  a  drain  to  the  furrounding  mountains,  which  ubi* 
«e  ia  great  meafure  volcanic.     Its  water  is  very  limpid.  Very  clear,  »f\A 
and  k  does  not  freeicc  except  in  very  ftivete  frofts.     Mar-  f^^  "ot  "fily 
flatty  in  hi*  origin  of  the  Palatinate,  afferts,  that  ft  was  f^r^j^K,  |,^pjy 
larger  than  it  U  now  ;  which  in  fact  is  perceptible  on  thin  it  ic  nuw, 
foiUh  and  weft,  where  the  ground  has  the  appearance 
fcving  beet*  once  covered  with  water.     He  adds,  that  ^appWrrs  in4 

bs  ftones  and  fapphires  were  found  on  its  borders.     I  ftnnri,  once 
nor  fee  any;  but  it  is    known,  tliat  there  is  a  facl  of *°""'* *"^ '^* 
Ihi*  kind  in  the  httle  rivulut  of  Pezzouliou,  that  runs  among  ^  fimiUr'oc- 
lava  al  Expilly,  near  Puy,  in  Velay.  eurrcncc  »t 


Eipill^ 


^y  no  mi^>ans  fatisfied  with  my  rerearchc!,  the   principal 
d^ed  of  tvhich  wa«,  to  difcovcr  the  crater  t>f  tlie  vofcano, 
||bal  could  have  produced  ail  the  lava  in  this  country,  I  re- 
ed   to  Mcdcrmejiich,    half  a  league  to   the  fouth-eaft. 
[Yiicre  I  found  myfdlf  in  quarriei  of  volcanic  ftone,  from  jJ^Jk'''^"'"^' 
^|rhtch  were  tulea  mill^ij^^^s  ^^  hewii-Aou^  for  building,  of  vakmio 
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Depth  of  the 


Dcfcent  into 


The  roof  fap- 
ported  by  will* 
4134  cimhcr* 


The  ftonet  fc 
par^Ud  by  ttoa 
vttdges. 
The  ihafts  na- 
meroui,  ajid 
jrtry  dingcrnut 
/rom  bcinf  left 
«pefl. 

Thelf  ^tiiTTif  a 
W^rovjghi  for  fc- 
itttzl  ceacurici. 


Jti  crafer  pr»- 
hibly  at  mouaC 
Piemberp* 
Beytmii  McJer- 
D'cnich  a  bed 
of  the  fdmt  bra, 
vrith  a  perpendi- 
CuUrfaccyforxn- 
inf  a  ravine 
If  feet  deep,  and 
covered  with  a 
thia  Uraciun  of 
mould, 
Ttutioo 
wrought,  lod 
the  Hone  hirdcr 
from  its  expo- 
fare  Co  the  alrt 
Beyond  thiijAod 
fomc  lavs  of 
the  piperino 
fpeci«9t  ii  a 
cold  aci<tuIoa| 
cbalybeite 
fpring. 
More  lava  in 
whtch  were  for* 
bewtIj  qvafiksp 
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for  which  there  is  a  very  great  dcmaod.    Thcfe  q^ries  mm 
underground,  and  in  thefe  are  (hafts  a  hundred  feet  deep, 

iacilitate  the  working, 

Tlie  hrfi  J^ratum  was  mould,  about  15  feet  tbkk. 
Thefecondj  fcorix  of  lava,  about     12 

Tolaf  27. 

Bi/iea!h  was  the  pure  and  compact  lava.  The  defcent 
thefe  cjuarries  is  by  a  flair  of  1 20  flepsi,  and  a  gentle  de(cettt 
of  near  90  paces.  The  fragmenU  of  the  flones  got  out  ferved 
to  make  internal  walls  of  fupport,  to  which  were  added  flao* 
chionsof  limber,  in  fome  places  perpendicular,  irv  others  ob-  ' 
liqae,  but  always  contrived  to  fupport  the  blocks  feparated  by 
fiHbres.  The  fionea  were  broken  oflT  by  iron  wedges,  for  they 
were  afraid  to  fe  par  ate  them  by  blafting. 

I  counted  eighteen  or  iweney  rtiafti  iu  the  fpace  I  traverfed  j 
and  their  mouths  beiog  perfeflly  open,  woe  to  Ihe  traveflei 
who  fhould  lofe  his  way  among  them  by  night.  1  obferved  fe* 
veral  of  ihecQ  covered  up,  inditafiili^  wcwks  abandoned; 
whence  we  may  prefijnae,  tha*  thefe  cjuarries  had  been  wroaghl 
for  feveral  centuries,  Some  old  oaks  likewiie  growing  in  the 
flufts  thus  covered  confirm  this  opinion. 

The  thicknefs  of  the  flrata  covering  this  lava  prevented  me 
rroai  following  i(s  courfe,  and  tracing  it  to  its  foarce;  but  I 
judged^  that  the  mountain  of  Blemberg,  a  league  lo  the  fouth* 
wed,  might  he  its  crater.  Accordingly  I  proceeded  to  ex* 
amine  ft.  A  quarter  of  a  league  from  Medermenich  I  found  a 
bed  of  the  fame  lava,  the  face  of  which  was  perpendicular^— 
and  forming  a  gully,  that  might  be  twenty- five  feet  deep.  jfM 
is  covered  by  a  very  thin  flratum  of  mould,  and  b  wrought 
into  millfloncs,  and  ftoncs  for  buitdrng.  Being  expofed  tq  the 
open  air^  it  is  harder  than  that  of  Medermenrch. 

After  having  pafled  this  gully,  and  a  little  bed  of  muddy 
lava,  of  the  nature  of  piperino,  we  iind  in  a  meadow  a  very 
copious  mineral  fpring.  It  is  cold,  and  contains  carbonic  acid 
and  iron.  At  fome  diflancefrom  this  we  meet  with  beds  of 
lava,  in  which  there  had  anciently  been  feveral  quarries,  and 
at  length  we  arrive  at  the  mountains  of  Bleraberg.  The  fur* 
face  of  Ihis  roounlain,  though  covered  with  trees  on  the  eaft, 
is  n  ever  the!  efs  full  of  torrefied  and  fcorified  lava,  and  gray  and 
red  pouzzolona,  which  left  me  no  doubt,  Ihat  this  mountaiii 
had  foi-merly  been  a  vok^o.    The  infpc£Uoa  of  its  f|imcm^ 


J 
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tDftirmed  roe  m  this  oprnion.    Though  divided  into  feveral  fj'^^j^'^"**" 
psrU,  which  do  not  pcrfedly  correfpond  with  each  other,  that  the  eail  j  but  *. 

00  Ihe  weft  perfedly  reprefcnted  a  fegment  of  a  va!l  crater  in  J»"nds  with  la- 
good  prefervaiion.     Standing  on  the  border  of  this  fegment,  u„i^    ponna- 

1  oWbfved  on  the  eaft,  at  Ihe  diflance  of  half  a  league,  quar-  I"  fummit  once 


«f  lav^a,  of  which   this  mountain  -was  the  fource.     The 


a  *afl  crater, 
but  partly  de- 


gnlljr  I  have  mentioned  feemed  to  militate  againft  the  adoption  ^ftijt<i. 
of  fuch  an  opinion  with  refpeft  (o  tlie  quarries  of  Medermentch,  [J^J'""  °dcd^* 
vrhidi  are  to  the  north- ea{l  beyond  ihefe:  but  lime,  and  the  from  tr. 
varioai  circuit! ftances,  that  have  formed  fifteen  feet  depth  of  ^'P'**'?*^*^**''' 
motald^  may  have  occanoned  the  apparent  tnterruption  of  Urn  mcnkh. 
cmrent  of  lava.     I  do  not  doubt  however,  but  leveral  of  the  ^"^  fever*1  of 
Ddghbouring  mountains  have  been  opening?  of  votcanocs.        jng  mountamr 
From  the  famtolt  of  Btemberg  I  enjoyed  a  grand  and  very  ^^r*  once  td- 
estenfive  profpedl*     On  the  fouth  1  had  the  little  town  of  J.^^^*^  ^^^^ 
Hajerne,  on  the  north  Medennenich,  and  Ettringen  on  the  Bicmbcrg  fine. 

I  qottled  this  mountain  to  vlfit  that  of  Zimmcray,  about  half  Village  of  En 
ftleafoe  weft  of  it,  and  I  paOed  through  the  village  of  Ettrin-  Jf'"fi^«  b^ii^of 
gen»  buiit  oi  la^'a  and  Icohg?. 

TTae  whole  of  the  body  of  the  mountain  of  Zimmeray  is  The  mouatala 
vokmaic*     The  lavas  there  are  in  a  ftate  of  torrefaaion,  thatj^,^?^*^ 
inaoonoes  the  exiftciice  of  a  crater.     In  fafl,  when  I  reached  lu  fanimit  a 
its  fiimmit,  I  there  found  all  the  marks  of  one.     It  is  of  a"*^"' 
otknical  form,  and  has  a  hollow  opening  Co  the  fouth.     The 
J^»  of  this  hollow  facing  the  fouth  are  well  preferred :  ihofc 
Wpi  £>ce  the  north  have  been  deftroyed.     I  imagine  this  took 
j^ice  at  tlie  period  of  the  laft  eruption »  and  that  a  ftream  of 
htM  would  be  found  by  digging  on  (hat  lide* 

I  then  left  this  mountain,  and  proceeded  to  that  of  Calbefg,  Motuit  Calberf 
wtkich  in  on  the  north,  and  fcparated  from  it  onfy  by  a  tolerably  <^'^o'»in*  «r«pp, 
htoad  valley,  in  which  I  found  trapp,  of  a  blackifh  gray  co- 
bur,  in  mafs,  and  in  fcattered  blocks;.     At  the  foot  of  mount  At  in  fodt  ■ 
Cilberg  was  a  bed  of  black,  coarfe  grained,  volcanic  fand,  ^*=^ /**  ^okmlc 
liatilbrni*  and  containing  a  great  deal  of  mica  in  large  leaves,  containinf  mka 
Tim  trees  that  covered  it*  fummil  prevented  me  from  afcertain- J"  '*^«  Jet»e». 
«J  its  nature,  but  (he  circumference  of  its  bafe  is  entirely  j^  ^,f^  entWf 
''olcEoic.    Around  it  is  muddy  lava,  in  which  larger  or  fmalfcr  volcanic. 


of  compact  tava  occur. 


Gray  clay  predominates  Gray  cbypia- 


Xhad 


I 


]4^  OK  ttiivcT  voic4irots; 

Oac8  a  lolcaao.  I  l^ad  iKHJoubtj  that  thi«  mounlftin  wbi  once  a  xdic^no,  U$r 
tigure  alone  prove*  it,  I  went  beyond  it  to  the  quarrie*  that 
were  working,  and  which  were  to  the  north,  at  the  foot  of  m 
Kear  it  qa«Trie« gentle  dectivity,  feparated  froi^  the  Calberpr  by  a  vaUey^ 
*f  ****•.  .  through  which  a  fmall  brook  flov%*ed  to  the  eaft.  Thcfe  quar- 
f^uui  riet  are  part^  of  vaft  beds  of  thai  kind  of  lava,  which  the  Ita- 

lians call  piperino.     It  it  in  general  an  earthy  lava,  contain- 
ing a  pretty  coniiderable  quantity  of  fragnaents  of  compaA 
Srtfcindcafilf    1^^,^^     ^j^jj  ^^^^  j^  f^f.     ^^^  eafily  wrought.     It  is  almol! 

in  fome  pUcf*    every  where  tn  a  horizontal  ft^atum^  but  varies  m  jts  texture, 
a»9lc»nic  brcc-fjjf  in  fome  places  it  appears  in  the  form  of  a  volcanic  breccia. 
«f  arandftone     tn  Others  it  hai  the  texture  of  fand-ltone. 
textufc.  H.iving  accompli(hed  my  objeft,  which  wa!i  to  difco^-er  the 

deimemchto  "volcanic  openings,  that  furnifhed  the  lava  of  this  diftridl,  I 
CoWfoiz.  returned  to  the  Medermenich,  where  1  flept;  and  the  neit 

The  pUin  CO-  day  I  reached  Coblentz.  The  plain  I  crofTed  was  covered 
vcrcd  *fc!th  frag-  ^j^jj  ffagjncnts  of  quartz,  trapp»  and  pumice  flone.  Near 
trapp,  and  Ochindung,  On   the  high  road,  we  find  rocks  of  flate,   which 

punuce  ft^nc.  ^j-e  working.  After  leaving  this  village  four  gently  Oofvin^ 
4unz  fUtc  i^uar-  mountains  appear  on  the  left,  ftretching  from  eafl  to  weft* 
ries.  ^  and  fcparated  only  by  narrow  valleys.     Their  figure  induced 

c«^raoun-^  * '"^  to  viftt  them;  and  I  found  ihem  compofed  of  pumice 
aiint.  fton«?<i  anu  fconcb.     The  tirft  and  fecond  are  merely  fegments 

•f  two  fmall  craters  thenuithern  part  of  which  has  been  car- 
ried away»    The  other  two,  which  arc  covered  with   tree5, 
appear  to  roe  lo  have  formed  but  one  cralcr  of  vaft  extent^ 
Their  fjiT»«n-   the  Ibuthern  part  of  which   is  detflrov'-'d.     The  lava  of  thefc 
crulHd  with       [lulc  mountains  h  encrulled  with  an  immenfc  number  of  little 
i^roxen,  cryllais  of  piroxen.     This  reddifh  lava  contains  a  pretty  con- 

It  liieddlOi.  iidcrablc  quantity  cjf  redd  J  111  mica  in  Jargc  leaves,  frequently 
AHh^wica  in"  '  ^^^^'  *  '-'"*^  thick.  Almoft  at  the  foo^  of  the  eafternmnfl  mouo- 
krgc  k*a»es.  Jain  this  ftone  is  procured,  lo  be  Uit;d  in  cnnftru^ing  waHi, 
Ufcdi«  wall*,     ihough  it  is  too  porous  and  at  the  lame  time  too  hard,  to  be 

employed  as  hewn  (lone. 
Tjbw  fromthefe      ^^^^^  the  fummit  of  thefe  heights  the  profpeft  i»  beautiful 
kcights*  and  grand.     From  the  call  to  the  north  appears  the  magnifi^f* 

bafir.  watered  by  the  Rhine  from  the  caflle  of  Ehrenbreitnetn 
tn  Andernach.  The  feven  mountains  (Siebenberge)  raifff 
their  ancient  head^  on  the  north.  On  the  wcfl-,  the  view  in* 
«lud«»  from  north  to  foulh  all  the  mountains  juH  defcribbdf 


fttit*. 


in<}  on  the  foatb  it  is  lermiDaled  by  mountains  covered  with 
woody  the  nearefl  of  which  appeared  to  me  to  be  volcanic. 

At  lenglli  I  arrived  at  Bafnheim,  remarkable  lor  notlungbut  ^j"!"?^^^"*"^"' 
the  EngliOi  gardens  belonging  la  tlie  lord  uf  the  manor;  and  Punice  ftooeon 

Ilbencc  to  Coblentz.     I  found  pumice  fionc  on  the  road,  and  ^^^  "wd  tikia 


xin. 


an  Improvement  tn  the  Form  of  Spedacle-Glajfes,  byWi  l  L I A  M 
HYDfe  Wo  L  LAS  TON,  AJ  D.  F,  R,  S,  Conmunicatcd  by  tU 
Author, 


^_  JtT  miift  have  been  remarked  by  pcrfons  who  make  ufe  of 
^■Tpc^cles,  cfpectally  ihofe  who  require  glafTes  of  ftiorl  focal 
^Bkfi^ance,  that  objcds  fccn  ihrough  them  appear  dillln^:,  only 
^Bwhen  viewed  ttirough  the  central  parts  of  the  glafTes;  thai 
B  when  the  dire6ton  of  thefighl  EO,  7%.  I,  page  i^5  is  con- 
^  €derab)y  inclined  to  the  furfaces,  objedl^^  appear  diHoried,  and 
thai  thU  dcfefl  is  greater  in  proportion  to  the  grealer  obliquity 
of  that  line. 
h  i«  on  thi^  account  that  opticians  have  lately  made,  and 
tended  ()>e^iicle-glan*es  of  lefs  diameter  than  thofe 
triy  in  nfe,  thinking  that  the  extreme  parts  of  the  field 
Ifion,  which  from  indifimflners  were  of  little  ufe,  might 
be  fpared  without  much  inconvenience.  But  this  alteration 
m  ilie  ii2e  of  the  glafTes  could  hardly  claim  the  merit  of  an 
iaproveisiejit ;  fince  for  one  defetl,  it  only  fubflUUtJ  another 
(ca/cely  tefs  objefttonable. 

\i  feem&  indeed  rather  cxtraordinaryj  tbat«  during  fivi» 
eenluriei  which  baveelapfed  fince  the  invention  of  fpedacles, 
aeitber  theory  nor  accident  fhould  have  produced  any  con- 
fiderable  variation  from  the  original  conilrudion. 

It  vraf  indeed  conceived  by  Hay  gens,  that  the  glafles,  in< 
ftctad  of  being  equally  curved  on  both  Hdcs,  as  is  cuflumary, 
fiiOQkl  have  the  curvatures  of  their  oppofite  furfaces  ir$  the 
jWOportion  of  Gx  to  one^  becaufe  he  had  demonllrated  that 
loch  a  form  was  beft  fulled  to  the  object  gUlTei  of  telefcopes. 
Dr.  Smith  alfo  in  his  treatife  on  optics,  {p,  258.)  repeats 
tUf  opinion  of  Huygens  in  the  following  cutfory  manner ; 

and 


Imperfeftlin  of 
ipcflidei,  th*c 
objfidi  out  oi 
tcmct  aredif* 
torted* 


J 


Remedy  former- 
\y  ^a^kA\  to 
m Jce  the  gWTea 
fmaJIcf  J — 


but  10  littte 


TfujrghcRf  Dr4> 
pofed  thatuje 
radii  of  carrs- 
tatc  (0  rpefb- 
cie  gl»ne»  ihoiiU 
be  unequal. 

Repeated  l^j 
Smith* 


•'  and  confcquently  this  figure  of  a  glafs  h  the  bcft  for  fpeci 
^b  taclcs,  as  the  doable  concave  of  like  figure  h  the  beft  to  he]{^ 

^^  fliort-fighted  perfons," 

TWs  h  gwnJ  for  But  aUhough  it  iftay  be  very  Ime  tK»t  fucli  a  form  of  glafi 
(iTL  *bS  not   ^^^  ^^^  catlculaled  for  the  objed  glafs  of  a  telefcopc,  prcvioai 

>ioz  fpedkade*.     to  Ihe  celebrated  difcovery  of  Ihe  acbroftialic  objedt^glafs  hf 
the  late  by  Mr.  Dollond,  yet  whalever  advantages  might  at 
any  time  be  expe«5le4  from  the  telefcopic  obje£l-glafs  fo  ihaped^ 
thefe  were  not  to  be  obtained  by  a  fimilarconftruftion  in  fpec- 
H  lades,  as  may  eafiEy  be  feen  by  jconfidering  the  different  ufe» 

■  of  the  refpedive  inftruments, 

Ttlefcopk  Tificwi  In  a  Iclefcope  in  the  firft  place,  our  view  is  neceflarily 
^uitt^  ^"  ^^  confined  to  a  very  fmall  diflance  on  each  (Ide  of  the  axis ;  and 

■  fecondly,  every  part  of  the  objed  glafs  contribules  to  tliC 

didindnefs  of  any  objcd  viewed, 
And  the  whole         U  js  under  thefe  circurriftai.ces  alone  that  the  proportion  of 
tJ<ti%  tliant      ^^^  curvature?  above -men  tbncd,  might  be  proper  for  a  fingtij 
point.  objefl  glafs,  as  being  capable  of  colJefling  into  the  focus  the 

I  rays  that  fall  on  every  part  of  it  piirallel  to  the  axis. 

In  fpeaae^s  it        By  fpeclacles  on  tlie  contrary,  objedis  are  to  be  viewed  if 
faterydilfcTtnt,  pQ^:^l^l^.  ;„  g^^ery  direaioii  in  which  they  might  be  feen  by  tbc 
naked  eye,  which  is  often  far  removed  from  the  centers  of  the 
glades ;  confeqtiently  a  condttutmn  tliat  h  calculated   to  re-  m 
prefent  correflJy  central  objeds  alone,  cannot  be  the  moH  ad-  ^ 
vantageou!^.  • 

Afe»Ilp«'tof  jii  thefe  alfo,  (he  portion  of  the  glafs  employed  at  once  is 
«inplo7e*»t*  *  .  fcarccly  larger  than  the  pupil  of  the  eye,  fo  that  any  cndea- 
oocf*  vour  to  procure  the  conciirrence  of  all  jMTts  of  a  glafs  in  any 

one  effe€l  is  evidently  fuperfi Hints,  and  may  alfo  be  (bewi}  io 
be  prejudicial, 
Whence  "im-  h  h  therefore  propofed  to  remedy  the  imperfe£lioiis  ob- 

Uk^hT^m  *«rvab!e  in  the  fpeaacle  glaOes  hitherto  generally  ufed,  upon 
4liflfercnt  con-  a  principle  fuggclled  by  this  latter  con  fide  rat  ion,  ivhich  prefents 
fldtratior^i.         ^^^  opportunity  by  a  different  coniiruflion  of  rendering  objefls 

in  all  diredtons  diflin6l« 
Li^^c^'ave         '^^^  alteration  requiiite    for    this  purpofe^    Is  extremely 
iK3tcthe(Yc  9iU   ftrtiple,  and  eafily  intetlrgible.     Suppoting  an  eye  to  be  placed 
i^^^'aT^^**   in  the  center  of  any  hollow  globe  of  glafs,  it  h  plain  tijat 
tbrau^b  nearly    ohjefls  wontd  then  be  feen  perpendicularly  through  its  imh^M 
perpcudituU.    i^^    every  dtre.flion,      Confequently   tlie   more   nearly  an/B 

fpe^acU' 


I 


I 


oitipiSrTetu  ciAisif. 


RcTe-g!afs  can  be  made  to  furround  the  eye  in  the  manner 

of  a  globular  furfacCp  the  more  nearly  will  every  part  of  it  be 

ri^hi  angics  to  the  line  of  fight ;  the  more  uniform  will  be 

►wef  of  its  different  parts,  and  the  more  compleatly  will 

idiftindlncfs  of  lateral  obje<:^s  be  avoided  *. 

jfding  to  this  principle,  all  fpeflack  glatTes  lliould  be  Convex outfidi" 
on  their  exterior  furfacc»  and  concave  within.     The  Jjjjtjji^^'"* 
of  tbofe  for  long  fighted  perfon^^  wilt  aHbme  the  form 
a  menifcus  or  crefcent.  Fig.  2.  and  thofe  adapted  for  ftiort 
will  have  their  principal  curvature  on  the  concave  fide, 
r.3. 


*^<F 


I 


is  only  necelTary  to  add^  that  the  advantage  of  iVis  im- 
ptovement  in  the  form  of  fpeOacle  glalTes  has  been  confirmed 
by  a  fufficienl  number  of  experiments  on  different  perfons, 
and  (bat  thofe  in  particular  who  are  very  long  or  very  QmrC 
figbled,  are  much  bene6led  by  them. 

*  To  mathmiaticiani  it  will  be  evident  that  any  ray  which  doct 
nocpaf»  through  the  center  of  a  lens,  cannot  be  ni  right  angles  %o 
both  iurfAce«  ;  but  they  will  alfo  perceive  that  when  any  finall  ob* 
liqiK  pencil  makes  equal  angles  with  the  twi>  Tur  faces  of  a  thin  Icni^ 
tHe  fficlination  of  it  to  each  Is  fo  IVnall^  that  its  focal  length  6  D, 
h%,  #.  wilt  not  fenCbly  differ  from  A  C  that  of  a  central  pencil. 

VouVn.— ItSRUAHV,  180+.  L  Th« 


Experience  coa- 
fi rims  this  doC" 
trioct 


I4« 


The  mofl  advantageous  proportions  of  curvature  for  obtairr* 
iiig  the  diffbrcnl  focal  lengths  now  generally  diftiiiguilhed  by 
certain  numbers,  have  alfo  been  duly  ctinHdered;  and  the 
nianufidurc  of  fpetflacles,  on  this  conflruciioii,  has  been  un- 
cfenaken  by  Meffrs,  P.  and  J.  Dfjlloi^d,  lo  whom  tire  excluftve 
fale  of  them  is  fecured  by  patent,  and  whofe  well  known  Ilcil! 
in  the  conflrudion  of  optical  Initruments,  eiifures  to  tliii  im- 
provement every  advantage  of  corre^  execution. 

From  the  opportunity  afforded  by  ihefe  glalTes  of  looking 
romtd  at  various  ohjefis  in  one  pofitron  of  the  head,  it  i» 
thought  the)  may  not  improperly  be  diftinguilbed  by  the  name 
of  Pcrifcopic  Spectacles, 


XIV. 

Letter  qf  Enquiry  ctmcermng  a  Gun  io  ihrtno  double-headed  Shot: 
with  the  Editm^'s  Reply, 


SIR, 


To  Mr.  NICHOLSON, 


fcripti 

gun  on  t  p4|icr 

«t  the  Rey«l 

Inltitutioa. 


VnmptsnAiz'  OAVING  this  inlknt  fecn,  at  the  Royal  IiiftilBtjon,  a  fhect 

Knption  of  I  „  ■         1  I       ».T-   t     1  -  rf    t     jr>  ».T 

ot  paper  pruited  by  Nichols,  printer,  Ear!^  Courts  Newport 
direct,  Soho,  containing  a  drawing  and  defcription  of  a  gun  to 
throw  double-headed  lljut,  I  take  the  liberty  of  writing  this  oa 
a  page  ot  a  little  note-book  there^  which  mull  be  my  apology  for 
the  paper,  to  entreat  that  you  will  obfervc  upon  it  in  your  in* 
valuable  Journal^  becaufe  I  fear  that  it  is  not  a  fafe  inltru- 
pient.  A  coufidcrable  difl&nce  is  to  be  obferved  between  the 
powder  tired  and  the  (hot  (o  be  difeharged  by  it.  I  have  al- 
%vays  confidered  tliat  an  interval  fo  kept  was  the  oceaGon  of 
the  bt! riling  of  fo  many  guns.  Pray  is  this  fafe^  And  ftiould 
TiiA  a  line  be  cut  on  the  arms  to  which  the  bullets  are  attached, 
lo  mark  cxictly  the  ditlance  of  (he  attaching  bar  at  each  extre^ 
mity  irom  the  muzzle,  when  (he  bails  are  equally  ramaied 
down*  A*  the  knowledge  ot  its  fatety  may  contribute  lo  its 
lervice  if  really  ufefal,  I  hope  you  will  think  this  application 
ziol  idle^ 

1  am.  Sir, 

Vour  condanl  Readgr. 

ANSWER 


ANSWER,     W,  N. 

THE  paper  alluded  to  in  the  letter  of  my  correfpondenl.  More  pankulw 
Contains  an  engratfing  of  the  fliaded  fedtion  of  a. gun  having  a**^'*^^. 
double  bore,  but  only  one  chamber ;  from  which  each  bore 
oire^ly  feads :  but  they  diverge  from  each  other  in  an  angfe 
of  about  eighteen  degrees.  The  charge  of  powder  i*  lo  be 
placed  in  the  chamber,  and  the  two  lliot,  one  for  each  bore, 
are  conne^ed  by  a  bar  having  two  joints  or  hinges  at  an  equatl 
diilance  from  its  middle.  By  this  contrivance,  by  bending  the 
cooipoond  piece  at  the  bmges,  the  fhot  can  be  put  into  the 
bores  of  the  gun;  and  when  the  explofion  blows  them  out^ 
their  divergence  caufes  the  bar  to  become  l^rait,  and  confe- 
quently  is  expedied  to  do  mlfciiief  proportioned  to  tlie  extent 
of  its  length. 

The  title  of  the  paper  is,  "  Horizontal  SeAion  of  a  Gun  for  Tide  of  the 
projeaing  double-headed  Shot,  invented  by  Lieut.  <^^lo"eI  ^"J,^^^^ "* 
Blaquiere,  22  Dragoons,  July,  1803.  Recommended  to  be 
Qfed  againli  an  invading  Army  on  board  his  Mdjelly's  Gun* 
Boats  ;"  and  in  the  direftions  care  k  prefcribed,  that  the  fame 
length  of  bar  Aiall  be  left  out  of  each  muzzle  to  prevt^nt  acci- 
dent j  and  it  is  ftated  to  be  a  great  advanlage^  that  a  conHder- 
ible  diilance  fliould  be  leli  between  the  powder  and  tliot,  as 
by  this  meant  (he  powder  acquires  itsgreaieil  poflible  fo/ce. 

My  opinion  was  afked  concernijig  a  gun  of  this  delcriptioii  Tiii  gun  In- 
wbich  another  inventor  had  propofed,  fame  time  previous  to^^J**^  dhhy 

*      *  *  ^        aooUicr  pciloii* 

Midfummer  lift,  to  throw  chain^thot;  and  the  obfervations 
Hwf  then  occurred  were,  U  If  there  be  the  leatl  difference  its  pmbtfalt 
bet\^cen  the  windages  or  the  blall  m  each  bore,  or  in  the  cafual*^ 
impedimentSf  one  Ihot  will  precede  the  other.  2.  If  they  go 
(Hit  fairly  together,  their  velocity  of  feparation  will  be  to  the 
dired  velocity  astlie  chord  of  the  angle  of  divergence  is  to  the 
fadioi.  '  In  the  prefent  gun  the  balls  will  fepa rate  with  one- 
third  of  the  velocity  wuh  which  they  advance.  3-  That  the 
violent  feparation  of  the  fbot  from  each  other,  will  mod  pro- 
bsbty,  in  either  of  thcfe  cafes,  break  the  chain,  or  the  bar,  or 
the  joints,  4.  Or  if  no  fracture  lake?«  place,  the  fudden  check 
will,  by  the  ebtilicity  of  the  metal,  caufe  the  ihot  lo  approach 
again  to  each  other.  5.  To  which  I  may  add,  that  it  may  be 
duubteJ  whether  tlie  ernbarrairmeni  of  one  of  thcfe  bar-fhot^ 

CI  the  other  might  not  occaHon  a  ^gerous  obfrruc* 
L2                                    t)<ip» 
: 


t 


tion,  and  thai  there  are  many  fafts  which  fhewr,  that  it  is  unfafe 
to  permit  any  contiderable  expanfion  of,  or  fpacefor,  thcblaft 
of  powder,  before  it  fhall  a£l  on  the  projectile* 


ties  of 

tjie  weather. 


XV. 


rrognofii€S  qflhe  H'^aifuTt  tJiahUJhtd  by  long-cgnunucd  Ohftr- 
latioH  upon  the  Condud  and  Appairnncts  of  Birdtt,  BcajU, 
Injt^ts,  PianiSt  Mttcors^  ^At*  Ihavcnfjf  Bodies^  MintraU^  ifc, 
CommunicaUd  %  a  Correjpondenl, 


SIR* 


ToMc  NICHOLSON, 


It  is  a  well  known  general  hB,  that  fhepherds  and  others, 
whofe  occupations  lie  in  the  open  air,  do  not  infrequently 
poffefs  the  Ikill  of  ibretellirfg  the  weather  for  confiderabJe  pe- 
riods of  time  in  advance,  and  that  they  ground  their  obferva- 
tions  upon  the  phenomena  exhibited  by  animals,  and  other 
bodies  expofed  to  the  action  of  the  elements.  Some  of  the 
maxims  on  this  fubjefl,  which  pojltf!*  ihe  fanclton  of  ancient 
acqulefcence,  are  fuch  as  probably  would  not  ftand  the  teft 
of  modern  fcientiric  examination  ;  but  on  the  other  hand,  there 
are  many  of  which  the  rationale  appears  not  di0icult  to  explain, 
and  oihers  which,  from  ihcir  empyrical  value,  ,are  highly  dc- 
ferving  to  be  fludied  and  made  out.  I  have  for  ihefe  reafons^ 
zs  well  as  from  a  feiife  of  the  immediate  utility,  of  this  know- 
ledge, thought  it  hy  no  means  imperlineiit  to  beg  Uial  you 
would  oblige  the  world  with  the  enclofed,  x%hich  is  the  beft 
colledion  of  faQs  I  have  met  with.  It  is  taken  from  a  fmall 
pan)phlet  printed  at  Edinburgh,  without  date  or  the  name  of 
bookfeller  or  author,  but  apparently  many  years  ago,  intitled, 
A  Succiii<5l  Treatife  ol  Popular  Aftronomy,  If  this  commu- 
nication Hiould  meet  the  honour  of  inferlion  in  your  excellent 
Mifcellany,  I  hope  it  wlfl  be  tbllowed  by  fome  cxplanaliODi 
from  your  fiientilic  correfpondents. 

I  am,  Sir, 

Your  obliged  reader, 
^'  R.  B. 


Sti;m 
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Sipif  (if  Bitin  front  Birdie 

SEA  and  fre^h  water-fowls,  fuch  as  cormorants,  fea-gulls.  Prog' 
JDuir-hcns,  &cJ  fl)'mg  from  T.-a,  or  the  frefii  waters,  to  land^  J^*  ^' 
flicw  bad  weather  al  hand :  land  fowls  lining  to  waters,  and 
ihofe  Qiakingt  wafbing,  and  noify,  efpecia!ly  in  the  evening, 
denote  the  fame:  geefe,  ducks,  coot?.,  &c,  picking,  Aiaking, 
wartiing,  and  unify  ;  rouks  and  crows  in  flocks,  and  fuddcnly 
difa^^^jcaring ;  pjes  and  jays  in  flocks,  and  very  noify ;  the 
^ven  or  hooded-crow  crying  in  the  hiorning,  with  an  inter* 
iption  in  their  notes,  or  crows  being  very  clamorous  at  even  ; 
the  heron,  bittern  and  fwallow  flying  low  ;  bird^  forfaking  therr 
meat  and  tiying  to  their  ndb  ;  pouUry  going  lo  rooft,  or  pid- 
geons  to  their  dove*hoiife;  tame  fowls  grubbing  In  the  duil, 
and  clapping  their  wings ;  fmall  birds  feeming  to  duck,  and 
wafli  tn  the  fand  ;  the  late  and  early  crowing  of  the  cock,  and 
clapping  his  wings ;  the  early  tinging  of  wood-larks  j  tlie  early 
chirping  of  fparrows  j  the  early  note  of  the  cimllinch  near 
lloufc» ;  the  dull  appearance  of  robin  rcd-breatt  near  houfes ; 
peacocks  and  owls  uiiufually  clamorous. 

Signs  of  Wind  from  Birds. 

Sea  and  frefli  water- fowls  gathering  in  flocks  to  the  banks,  Wind  ftvm 
and  iJjcre  fporling,  efpecially  in  the  morning;  wild  geefe  "*' 
flying  high,  and  iti  flocks,  and  dtrcfling  ihak  courfe  eaflward ; 
coots  retilcf*  and  clamorous  j  the  hoopoe  loud  in  his  note ;  the 
krng't-Hiher  taking  to  land  ;  rooks  darting  or  fliooting  in  the 
air,  orfporting  on  the  banks  of  frefli  waters  j  and  laftty^  the 
appearance  of  the  n^aleflgie  at  fea  is  a  certain  forerunner  of 
violent  winds,  and  (early  in  the  morning)  denotes  horrible 
tempe/ls  at  hand. 

Signs  of  Fair  Weather  from  Birdt, 

Halcyons,  fea-ducks,  &c.  leaving  Ihe  land  and  flocking  tOFa^'rvn 
the  fea;"kite5,  herons,  bilierns  and  fwallows  flying  high  and  ^^'*™  ^ 
loud  in  their  notes;  lapwings  reliefs  and  clamorous;  fparrows 
after  fun-rife  reftlefs  and  noify  ;  ravens,  hawks  and  kcftrih  (in 
ti^e  morning)  loud  in  their  notes ;  robin  red-^breafl  mounted 
btghy  and  loud  in  his  fong ;  larks  foartng  high,  afidloud  in  their 
fongs ;  owls  hooting  with  an  eafy  and  clear  tiole ;  bats  ap* 
pearjDg  early  in  the  evening. 

Signs 
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Ham  froqy 


%t\n  fiom  \a* 


iiii,  ffom  fun* 


Signs  qf  "Rain from  Beafls, 

AfTes  brajing  more  frequently  than  ufoal;  hogs  playing^ 
fcatlering  ibelr  food,  or  carrying  ft  raw  in  t^eir  mouths ;  oxep 
fnuffing  the  air,  looking  to  the  foulh,  while  lying  on  their  right 
lides,  or  licking  ibeir  hoovres;  cattle  grafping  for  air  at  noon^ 
calves  running  violently  and  gamboling ;  deer,  ftieep,  or  goats, 
leaping,  fighting  or  pufliing;  cats  waftiing  their  face  and  cars  j 
dogs  eagerly  for  aping  up  earth ;  foxes  barking,  or  wplves  howl- 
ing ;  moles  throwing  up  earth  more  than  ufual ;  rats  and  mice 
more  rcdlefs  than  ufual  j  a  grumbling  uoife  in  the  belly  Qf 
hoonds. 

Sigm  <if  Rain  from  JnfiSis, 

Worms  crawling  0  III  of  the  earih  in  great  abundance;  fplders 
falling  from  their  webs  j  flies  dull  and  reillefs  ;  ants  haflening 
to  their  ncrt<;;  bees  haflcnin^  home,  and  keeping  clofe  m 
Iheir  hives  ^  frogs  and  to^ds  drawing  righ  to  houles;  frogs 
croaking  from  ditches;  toads  crying  on  eminences;  gnats 
fmging  more  than  ufua!;  but,  if  gnats  play  in  the?  open  air^ 
or  if  hornets  wafps,  and  glow- worms  appear  pleniifully  In 
tlje  evening,  or  iffpiders  webs  are  feen  in  the  air,  or  on  the 
grafs.  Of  trees,  tliefe  do  all  denote  fair  and  warm  lyeather 
#t  haiid. 

Signs  ft/  Bain  from  ihf.  Sun, 

Stin  filing  dim  or  waterilh ;  rtfing  red  with  blackifli  beams 
mixed  along  with  his  rays;  rlfiug  In  a  mtirty  or  muddy  colour^ 
rifing  red  atid  Itiniing  blackifh  ;  fetling  under  a  thick  cloud; 
felling  with  a  red  Iky  Ln  the  eaA, 

N*  B.  Sudden  rains  never  lafl  long;  but  when  tlic  air 
jrrows  thick  by  degrees,  and  the  ftin^  moon,  and  flars  ftiinc 
ditDmer  and  dimmer^  then  it  is  like  to  rmin  fix  hours  ufually. 


Wind  ffom  the 

fua* 


Signt  ^  Wind  from  the  Sun, 

Sun  rifing  pale  and  felting  red,  with  an  ins;  rifing  large Jn 
furface ;  riHng  with  a  reel  Jky  in  the  north ;  felting  of  a  bloody 
colour;  felling  pale,  with  one  or  more  dark  circles,  or  ac* 
companied  wiih  red  ftrcaks;  feenifng  concave  or  hollow; 
fet'ming  divided,  great  (lormf^;  parhelia,  or  mock  funs,  never 
appear,  but  are  followed  by  tempefts. 
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rsi 


Signt  fif  fair  U^eather  from  the  Sun. 
Son  rlGng  clear,  having  fei  clear  the  night  before  |  nfuig  Fair  weather 
*v'hile  the  clouds  about  him  are  driving  to  the  wefl ;  rifing  ^""" ^  ^'*^ 
will)  an  iris  around  him,  and  (hat  kh  wearing  away  equally 
on  a!l  fidex*  then  expe£%  fair  and  fettled  weather  j  rJilng  clear 
snd  not  hot ;  fetting  in  red  clouds,  according  to  the  old  ob- 
fenrmtion : 

The  etcning  red  and  morning  grey^ 

h  (he/urc  fign  of  a  fair  day» 


Signs  of  Pain  from  iltc  Moon, 
pale  in  colour,  rain;  horns  blunt  at  firfi  rffing,  rain  ;  Rtiw^  from  the 
n  blunt,  at  or  within  two  or  three  days  after  change,  d«-  »»ooo. 
notes  rain  for  that  quarter;  an  iris  with  a  fouth  wind,  rain 
neit  daj;  wind  fouth  third  night  after  change*  rain  next  da^ ; 
the  wind  fouth,  and  the  moon  not  feen  before  the  fourth  night, 
rain  mofl  of  that  month;  full  moon  in  April,  new  and  full 
moon  in  Aogufl,  for  moil  part,  bring  rain  j  moclc-moons  are 
the  forerunners  of  great  rains,  land-floods,  and  inundation. 

Signs  of  Wind  from  tkt  Moon. 

Mooo    fecming  greatly  enlarged;  appearing  of  a  red  co- w'ml  from  th» 
Wr;  horns  (harp  and  black i (b  ;  if  included  with  a  clear  and  ^'x*'** 
ruddy  iris;  if  ifi^  iri&be  double^  or  feem  to  be  broken  in  pait», 
tempeftt. 

N^Bm  On  the  new  rDoon,  the  wind  for  the  1710II  part 
changes. 

When  tlie  moon,  at  four  days  old,  has  her  horns  (harp,  £he 
/oretels  a  temped  at  fca,  unlef»  fhe  has  a  circle  about  her,  and 
\k»X  too  entire,  becaufc,  by  that  Hie  (hews  thpit  it  is  Qot  lik^ 
lo  be  bad  weather,  til!  it  is  futl  moon. 

Signt  <*f  Fair  Weather  from  tfie  Moon. 
Moon  feeming  to  exhibit  bright  fpot«;  a  clear  iris  w^ith  full  ^*''  wtith« 
BOoo;  horns  (^arp  fourth  day,  fair  till  fuU;  horns  blunt  at  drfl 
fifing,  or  within  two  or  three  days  after  change,  denotes  rain 
for  that  quarter;  bat  fair  weather  the  other  three  quarters ; 
moon  clear  three  days  after  change  or  before  full,  alway^t  de* 
notes  &ir  weather,  After  tyciy  change  and  full,  ratns  fur  the 
mod  part,  fuoceeded  by  fair  fettled  weather;  moon  clear 
|nd  bright,  always  (air  weather. 
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Weather  from 
ftan* 


Rtin  from 


Wtn4  from 
cIou4s, 


Rtin  from 


i^igna  t^  Weatfitr  from  the  Stars. 

Stars  (tiem'ihg  Jarge,  dulJ»  and  pale  of  colour,  nwnj  or 
when  their  twinkling  is  not  perceptiWe,  or  if  encompaffad 
with  an  iri*.  In  fummcr,  when  wind  is  at  eaft,  and  ftars 
fcem  greater  than  ufual,  then  cxpofi  fudden  rain ;  ftar^  ap- 
pearing great  in  number,  yet  clear  and  bright,  feeminfr  to 
(hoot  or  dart,  denote  fair  weather  in  funomer,  and  in  winl«r 
froft. 

^^fif  t^  Rain  from  the  Clouds,  ' 

In  cloudy  weather,  when  the  wind  fait*,  rain  follows ; 
clouds  growing  bigger^  or  feeming  like  rocks  or  towers  fel* 
ling  on  fDountainii  tops;  coming  from  the  foutJi,  or  often 
changing  their  courfe ;  many  in  number  at  north  weft  in  Ibe 
even;  being  black  tn  colour  from  the  ezf\,  rain  at  night; 
but  out  of  the  well,  rain  neit  day  ;  being  many  like  Becces 
of  woof,  frona  the  caft,  rain  for  two  or  three  days;  lyif^ 
like  ridges  about  mid-day  in  the  fouth>wei>,  (liew&  greil 
ilorms  boll)  of  wind  and  rain  to  be  nigh. 

Signa  <f  Wind  from  ihe  Chudt, 

Clouds  flying  to    and   fro;  appearing  fuddenly  from  tW 
r<suth  or  wefl ;  appearing  red,  or  accompanied  with  rednefs  in 
lkeair»  efpecially  in  the  morning;  being  of  a  lead i lb  colour  < 
in  the  norilj-wed  ;  iingle  clouds  denote  wind   from  whenCtti 
they  come ;    but  if  at  fun-fet,    clouds  appear   with  golden 
edgcsj   or  diminifli  in  bulk,  or  fmall  clouds  fink  low,  or  draw 
againfl  the  wind,  or  appear  fmall,  white,  and  fcattered  in  the 
north- weft  (fuch  as  are  vulgarfy  called  mackerel)  when  tho 
fun  U  high,  thefe  are  figns  of  fair  weather. 

N.  B  It  is  often  obferved,  that  though  the  mackerel  fky 
denotes  fair  weather  for  that  day«  yct  for  the  moft  part,  rmia 
follows  In  ft  day  or  two  after. 

Sigm  qf  Rain  from  the  Rainbow, 

After  a  long  drought,  the  rainbow  denotes  fudden  and  heavy 
rains;  if  green  be  the  predominant  colour,  it  denotes  rain^ 
but  ifred,  wind  with  rain;  if  (he  clouds  grow  darker,  rain; 
if  tiie  bow  feeins  broken,  violent  florms;  if  appearing  at 
noofif  much  rain;  if  in  the  we^,  great  rain,  wttli  thunder. 

N.B, 


»&0CK0STICS    OF     Tll£    W£ATU£j;. 


h\  B.  Il  is  obferved,  that  if  ihc  laft  week  in  February,  J 

and  the  firft  fortnTght  of  March,  be  moftly  rainy,  and  attended  .^KM 

witb  frequent  appearances  of  ihe  bow,  a  wet  fpring  and  fum-  ^^H 

mer  may  be  expeded.  ^^| 

Signs  of  ffiir  Weather  from  the  RaiAhow.  ' 
The  rainbow    appearing    after   long    rain^,    denotes  fair  Ftir  from  rata. 
weather  at  hand  ;  if  the  colours  grow  lighter,  fair ;  if  the  bow 

fuddetily  difappears,  fair;  if  the  bow  appear  in  the  morning,  J 

il  is  the  fign  of  fmall  rains,  followed   by  fair  weather;  if  ap-  ^j 

pearing  at  night,  fair  weather;  if  appearing  in  the  eaf!^  in  the  ^^| 

evening,   fair;  if  the  bow  appear   double,    it    denotes  fair  ^^M 

weather  at  prefcnt.  but   rain  in  a   few  days ;  ifinaulumn^  it  ^^M 

continues  fair  for  two  days  afLer  the  appearance  of  the  aurora  ^^M 

borealts,  expefl  fair  weather  for  at  leaft  eight  days  more.  ^^M 

Signs  of  Bain  from  Alijii.  ^H 
If  mills  be  altra^ed  to  the  tops  of  hills  then  expert  rafn  in  Rain  fmm        | 

a  day  or  two;  if  in  dry  weather,  they  be  obferved  to  afcend  °^^^*'  I 

more  than  ufual  then  expe^  fuddcn  rain;  mifts  in  the  new  ^J 

OKMMi  always  fore(bew  rain  in  the  old;  int(ls  alfo  in  the  old  ^^M 

moon  clen(»te  rains  to  happen  m  the  new ;  a  miAy  white  fcare,  ^^M 

in  a  dear  (ky,  in  the  fouth-ead  is  alwa^^  a  forerunner  of  rain,  ^^M 

Signs  qf  Fair  Weather  from  Mijis,  ^1 

If  mills  did) pate  quickly,  or  defcend  after  rain,  it  is  a  fure  fair  from  mift«« 
frgn  of  fair  weather;  a  general  mid  before  fun  rrfing  near  the 

iull  naoon,  denotes  fair  weather  for  about  a  forlniight  running.  j 

U  alter  fun  fet  or  before  fun  rife,  a  while  mitt  arife  from  the  rfl 

waten  and  meads^  tt  denotes  warm  and  fair  weather  nex.t  day.  ^^M 

A  tnidy  dew  on  the  iniideof  glafs  windows  {hews  fair  weather  ^^H 

for  (hat  day.  ^H 

Signt  of  Rain  from  inanimate  Bodiet.  / 
bod  fwelliDg,  or  ftones   fecniing  to  fvveat ;  lute  or  viol  Rain  from  ja-    { 
firings  breaking;  printed  canvas  or  parted  maps  relaxing ;  fait  *"'°"'^  bodiw. 

becoming  moid;  rivers  finking,  or  floods  fuddenly  abating;  J 

rcfuartable  fparkling  of  lamps  or  candles^  remarkable  halo  I 

about  the  candle;  great  drynefs  of  the  earth;  pools  feeming  ^^| 

iroobled  or  muddy;  yellow  fcum  on  the  furface  of  Aagnant  ^^B 

wafers;  dandcbon  or  pimpernel  fbutting  up;  trefoil  fwelling  ^^M 

in  (lalk»  while  tbe  leaves  bow  down.  ^^M 

S\  B.  A  dry  fpring  is  a^lways  attended  with  a  ramy  winter.  ^H 

Sijrns  ^H 
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Wind  ffn*r>  In* 


%£n  cofin^. 


Winij^GcaliDgt 
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rftocvosTfcs  or  trk  wbathbi. 

iignt  tf  Wind  from  inanimate  Bodies. 

Winds  flijfilng  to  the  oppolilc  poini;  fca  calm,  with  amar» 
muring  noife ;  a  murmuring  noife  from  the  woods  and  rocks  i 
when  the  air  is  calm ;  leaves  and  feather<i  feeraing  much  agi- 
tated; tides  high  when  the  (henuomeLer  is  high;  Iremblingor 
flcxin^us  burning  of  tlanies;  coal  buroing  while  witii  a  inur- 
inurtngnotfe;  thunder  in  the  morning  with  a  clear  iky;  thuD> 
derfrom  the  north. 

N,  B.  Whejifo^ver  the  wind  begins  to  fbift,  it  will  not  reft 
till  it  comes  to  tlie  oppofite  point;  and^  if  the  wind  be  in  llie 
north,  it  will  bti  cold;  if  in  ttic  north-eaft  colder;  if  in  the 
Couili ;  it  brings  rain  ;  but  if  in  the  fouth-wefl  more  rain. 

Sign:i  nf  Raiif  ceaftir^, 

THie  fodden  clofing  of  gaps  in  the  earth;  the  remarkable 
rifmg  of  fprings  or  rivers;  if  the  rain  begins  an  hour  or  two 
before  fun  rife  it  h  tike  to  be  fair  ere  noon ;  bat  if  an  hour  or 
two  after  fun^rife,  it  for  ihemofl  part,  happens  to  continue  all 
day  and  then  to  ceafe;  when  it  begint  to  rain  from  the  Ibiith 
wi(h  a  high  ivind  for  two  or  three  hours,  and  that  the  wind 
hlht  and  it  Aill  continues  raining,  it  is  then  like  to  continue 
for  twelve  hour*  or  more,  and  then  lo  ceafe, 

N,  B.  Thcfe  long  rains  ffldom  happen  lo  hold  above  twenty •• 
four  hours,  or  happen  above  once  a  )«ar, 

Signs  nf  Wind  cenfiug* 

A  hafty  fhower  after  raging  winds  is  a  furefign  of  the  ftorni 
being  near  an  end.  If  ihe  water  ruckles  and  frequent  bubbles 
arife,  or  if  the  halcyon  or  king^filher  attempts  the  fea  while 
the  ilorm  lail;;,  or  moles  came  out  of  their  holes,  or  fparrowi 
chirp  merrily,  thefe  are  all  certain  figns  of  the  flprmeeapng 
Both  ftra  and  frefh  water  liflies  by  Iheir  frequent  riling  and  flut- 
tering on  the  furface  oJ  the  water,  foretell  ihetlorm  nigh  over, 
but  efpeciallj  dolphins  fpouting  up  water  in  a  ftorm  foretell  ^ 
cuhiu 

A^.  B.  Let  the  w  ind  be  in  what  quarter  it  ^ill  upon  the  new 
moon,  it  prefenlly  changes. 

Signs  flf  Hml^ 
Clouds  white,  inclining  to  yellow,    and  moving  heavily 
Ihou^rh  the  wJnd  be  high  h  a  fure  Jign  of  hail;  if  the  eaftern 
iky  ^oic  fjn^rife  br  pale,  a^d  relrafk*d  ravs  appear  in  thiclt 

cl^ttdsg 


I 


^ 


^Ibadsg  then  eicpe6k  great  ilorms  of  hail;  white  clouds  in  fam* 
mer  mre  a  fign  of  haiJ,  but  in  winter  tliey  denote  fiiow,  erpe- 
cially  when  we  perceive  the  air  to  be  a  little  warm;  in  fpring 
vr  winter  when  clouds  appear  of  a  blueilh  while>  and  expand 

tiuch^  expeA  fmall  hail  or  drizzling,  whith  properly  is  no 

ytbcrtliai]  trozen  milis. 

Signs  nf  Thunder,  m 

Meteors  (hooting  in  the  fummer's  evening,  or  chops  and  cleRs  Thaodet.         I 

i&  the  earth,  when  the  weather  is  faltry,  always  foretell  thun- 

^  is  nigh;    in  fuminer  or  bar  veil,  when  the  wind  has  been 

<  iiiath  two  or  three  days,  and  the  thermometer  bigJi,  and  c!oiid«  «    ■ 

,  fif«  with  great  whitp  tops  like  towers,  as  if  one  were  upon  ' 

the  top  of  another  and  joined  with  black  on  the  nether  tide, 
I  opc^  rain  and  thunder  fuddenfy ;  if  two  fuch  clouds  arife^ 
^  one  on  either  hand,  it  is  then  time  to  look  for  (belter,  as  the 

■  Jliunder  is  very  nigh-  ■ 
B    ff,B.  It  isobferved  that  it  thunders  moft  with  a  fouth  wind 

BDd  leail  with  an  eaih 

H  Signs  qf  CM  and  Frofy  fVt^ther,  " 

I      to-pyes  ftarlinps,  fieldfares,  with  other  migratory  birds  Culd  tn4  (ntty, 
'  ififiCBnng  early,  denote  a  cold  feafon  to  enfue;  the  early  ap- 
I    pCtfSQCe  of  fmall  birds  in  flocks  and  of  robin  red-breafls  near 
hottfes;   fun  in  harveA  after  fetling  in  a  mifl  or  broader  than 
U^;    moon  bright,  with   Aiarp  horns,  after  change;   wind 
flufkiiig  lo  the  ead  or  north  after  change ;  Iky  full  of  twinking 
ftvt;  fraall   clouds  hovering  low  in  the  north;  fnow  falling 
{aali,   while  clouds  appear  on  heaps  like  rocks. 
N.  B»  Frofls  in  aatupin  are  always  fuccecded  with  rain. 

■  Sigm  of  Tlimff, 

B    Siwir  falling  in  ^^rge  flake<(  while  the  wind  is  at  fouth ;T)i«Vr 
Bliack*  Sfipeariiig  in  the  ice ;  fun  looking  waterifli ;  the  moon's 

koqiabLonled ;  fiars  looking  dull;  wind  turning  lo  the  fouth; 
wind  extremely  (hifting  ;  it  i«  alio  obferved,  iJiat,  if  O6}ober 
lod  Kovemher  be  froli  and  (how,  Janaary  and  February  arc 
like  to  be  open  and  mild. 

IL  Signs  of  Drought, 

Fair  weather  for  a  week  together,  while  the  wind  k  all  tbat  Drtmht,., 
tiatc  ift  the  Jbulb^  is,  for  the  moft  pari,  followed  by  a  great 

drought  2 
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Leech  worm* 


larometer« 


rmoGKosTics  op  the  W£ATIIKR. 

t  ■ 

drought;  if  February  be  for  moll  rainy,  fpring  and  fui 
quarters  are  like  to  be  fo  too;  but  if  it  happen  to  b 
fair,  ihen  expect  a  drought  to  follow;  if  lightning  follow  after 
twenty-four  hours  of  dry  and  fair  weather,  drought  Wilt  fdW 
low,  but  if  within  the  twenty-four  liour.%  expedl  great  raini!" 

Sign^  of  Hard  Winters. 
A  moift  and  cold  fummer,  and  mild  auiLimn,  are  fare  figns 
of  a  hard  and  (evcre  winter ;  ilore  of  hips  and  haws  denote 
the  fame  ;  the  hazel-tree  flowering  is  ever  obferved  to  fofe- 
tell  the  fame;  acorns  found  withoul  any  infctl  is  a  fure  prog' 
nofiic  of  a  hard  winter. 


4 


] 


Signs  of  PejaUntkl  Scajbn$. 
A  dry  and  cold  winter  with  a  foulherly  wind;  a  very 
fpring,  fickneis  in  fummer;  if  fummer  be  dry  with  the  wii^cj 
northerly  bui  the  autumn  rainy  aid  the  wind  foulherly,  6^^^ 
licknefs  is  likely  to  follow  -,  great  heals  in  fprlng  time  without 
winds;  roots  having  a  tufcious  taft€,  while  (he  wind  has  been 
long  foutherly  without  rain  ;  and  lafily,  great  quantities  of 
flinktng  atoms,  infers  or  animals,  at  flies,  frog*:,  fnaket| 
locudf,  &c. 

Expi:rimc\iis  qf  the  Lefch  Worm. 

Inclofe  the  leech  worm  in  an  eight  ounce  vial  glafs,  thi 
fourths  filled  with  water  covered  with  a  bit  of  linen,  let  the 
water  be  changed  once  a  week  in  fummer,  and  once  a  fofiu 
night  in  winter.  'i| 

If  Ihe  leech  lies  molionlefs  at  the  bottom  in  a  fpiral  form, 
fair  weather;  if  crept  lo  the  top,  rain;  if  reftlefs,  wind;  if 
Ttry  rcftlefs,  and  without  the  water,  thunder;  if  in  witoter 
at  bottom,  frofl;  but,  if  in  the  winter  it  pilches  its  dwelling 
on  the  mouth  of  the  vial,  fnow. 

SigM  qf  WtaihcT  from  dtt  Barometer,  "ii 

In  calm  weather,  when  the  air  is  inclined  torainj  the  mercury 
is  low ;  but  when  tending  to  fair,  it  will  rife ;  in  very  hot 
weather  when  falling,  it  forefhews  thunder  ;  if'rifing  in  winter, 
'froft;  but,  if  falling  in  froft,  thaw;  if  fifing  in  a  continued 
frod,  foow;  if  foul  weather  quickly  on  its  falling,  foon  over; 
if  fair  iveather  quickly  on  its  rifmg,  foon  over ;  alfo  if  nHng 
high  in  foul  weather,  aiid  fo  continuing  for  two  or  three  days, 

before 
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re  Ujc  foal  wealber  is  over,  then  exped  a  continuance  of 
weather ;  but,  if  in  fair  weath^  the  mercury  fall  low^ 
Co  continue  for  two  ar  three  days,  then  expe^  much 
and  probably  high  winds. 
y,  B,  In  an  eafi  wind,  the  mercury  always  rifes  and  falU 
befurQ  great  winds^ 
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XVI. 

Si  AVw,  Ckfap  and  Simple  Apparatus  for  repeating  the  Houn, 
mdMuarterMta  Clocks  and  hatched,  %  A/r,  J.M.  EtnOT. 
C^Momaucated  ly  the  Inventor, 

k  HE  great  cxpence  of  repeating  watches  in  Llie  fttfl  pur-  Ncwaad  fimplc 
ckafc,  at  ^cll  as  in  the  rubfequent  repairs,  have   induced  Mr.  ^fP"f»^fi  •»»• 
Dlioi  10  turn  hi^  thoughts  towards  reducing  their  conflmdion 
l»  a  grCBier  degree  oT  fimpttcity,  and  confequently  to  dlmi- 
aiiitbe  charges  in  bolh  thefe  refpefls. 

In  the  rDechanifm  rcprcfenled  in  platess  VII.  and  VIII.  the 

^Btliand  their  arrangement  are  fuch  (hat  without  the  nfaal  ap- 

pBtatei  of  pinion<i,  pullies,  chain5,  or  racksf  the  watches  re> 

fOtbolh  the  hour  and  the  quarters,  viz.  the  hour  ftrfl  and  the 

pUtCf  afterwards,  or  the  hoar  or  the  quarlers  feparately;  or 

t^   atfier  of  thefe  firfl  as  may  be  wifhed,  without  interruption, 

^    mdhy  one  hammer.     As  feveral  of  thefe  pieces  have  been 

I    B»»de  and  difpctfed  of  in  this  country  as  well  as  exported,  the 

j     prkdicahility  as  we))  as  the  coll  are  both  afcertained,  which  laft 

ii  about  one  third  of  the  former  charges. 

Plalea  VII.  and  VII t,  reprefent  the  parts  of  this  new  ma- 

^  <iU9ery,  Fig.  I.  (bews  the  principal  pieces  a^  attached  to  the 

W  tpper  pillar  plate  by  means  of  a  pottance  ABC  D,  called  the 

I    repeating  pottance,  kept  to  its  place  by  the  fcrew  j,— a  b  ftiews 

I     (be  pendant  attached  to  a  ftecl  axis  upon  which  the  repeating 

I     i^peratus  U  Jixed  and  carried.     In  the  aflital  time  piece  thefe 

p2jt\  arc  as  clofe  to  each  other  as  convenience  will  allow ;  but 

trey  are  here  reprefented  for  the  fake  of  dirtinflnefs,  as  if  at 

•  diJlance  from  each  other.     Thus  they  are  made  to  a6l  and 

iform  the  (Iriking  by  turning  the  axis^of  the  pendant  to  the 

gfat  Of  tetY. 

r  ti  a  part  of  the  bell  fcen  cdgewifc,  d  and  I  are  two  anus 
pelkts,  whiol)  being  fitted  upon  fquarcs  on  the  axis  are 
4  moved 
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taew  and  HnEipfe  morcJ  round  whenever  the  axis  is  moored  by  riltsnt 
tepcmting  im-  pendant-  The  lif ft  d  ferves  to  drive  the  work  for  ftriking  thi 
hour,  and  the  Ultcr  /  the  work  for  the  quiirters.  The  firft 
thefc  apparEtufe*  confifl»of  t  the  hotif-locking  fnail  (fee  atf 
Fig,  "2.)  which  is  fitted  on  the  axis  by  a  round  fockrt  or  pi 
tipon  which  focket  alfo  is  fiked  (HeadilyJ  the  hour  rep«atiq 
wheel  ^  (Fig,  1  and  2.)  and  (on  a  round  part)  the  ntcht 
wheel  h,  which  U(l  is  drawn  by  afpiral  fpring  k  k  in  ihcd| 
re6lion  oppofile  to  that  which  is  produced  by  ibc  pallet  d  (fljj 
I  and  2)  s  is  the  liaramer  urged  by  its  fpring  ir  outwards,  ai 
the  defignrr  hi5j  I  am  forry  to  perceive*  onaiited  to  make 
fmall  tail  from  the  center  pin  near  it  towards  g'the  hour  repeat 
iog  wheel.  Now  the  a€Vioa  of  ftriking  is  Gmply  Ihii ;  whfl 
by  turning  the  pendant  dacis  upon  thefmall  pin  in  f,  the  v^^i 
g  with  its  ratchet  wheel  A  are  carried  found,  and  the  teeth 
^a£ton  the  (ail  of  the  hammer,  and  give  more  or  fewer  fiitik' 
according  to  the  number  that  pafi. 

The  number  is  regulated  thus,  a  {Fig,  4.)  15  lb«  fltr-wh4 
as  ufaaf^  and  h  the  hour  foaif  fcrewed  on  the  fame ;  c  is  ll 
dick  with  its  back  fpring,  and  n  s  is  the  hour-locking  Icvf 
which  terminates  in  an  book  at  z  that  raay  be  (een  in  Fig, 
bearing  againfl  the  hotir-Iocking  fnail  e.  This  hook  will  < 
dently  be  nearer  to  or  fartlier  from  the  axis  of  the  Jocking*fi 
*,  according  to  the  portion  of  the  other  end  of  the  lever  whk 
bearii  againfl  tlie  hour  fnail  6,  and  will  confequcntly  ftop  ll 
pendant  in  its  motion  fooner  or  later  by  its  oppofition  lo  onei 
the  iltjps  of  the  fnail  e.  As  the  ftar  wheel  a  is  canied  regi 
larly  round  by  the  csnon  pinion  as  ufuaf,  its  iituatton  will 
termine  the  number  of  ftrokes. 

The  ififiant  the  pendant  is  let  go,  the  fpring  it  a6ts  upoo 
ratchet  wheel,  and  reliores  llic  original  Cluation  ready 
Uriking  agam. 

After  this  account  of  the  hours,  the  firiking  of  the  q 
will  require  liUle  expfanaiion,  I  {Fig.  J  and  o.)  is  the 
or  arm  ading  (by  a  reverfe  motion  of  the  pendant^)  on 
locking  fnail  M,  which  carries  the  conirale  wheel p,  for  fcrild 
the  quarters  by  iH  adion,  tfpon  another  tail  r  of  the  hanann 
und  the  original  fitualioa  if  reilored  by  a  ratchet  wheel  O 
its  fpring,  (fee  Fig.  ^.) 

In  Fi§.  4..  11  feen  the  quarter  fnail  g  with  its  lever  AI:,  wb 
book  for  regulating  the  number,  may  be  fccn  at  D  in  Fig, 
ajid  tlie  fnail  is  pieveated  from  going  back  by  a  fixed  hook. 
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SCIENTIFIC  NEIVS. 
Friiefor  ific  Attijkial  C^mpofition  of  Palladium, 

cosifequcncc  of  the  ioUmaiion  received  by  the  anonymoui 
of  which  a  copy  is  given  in  the  lail  number  of  this 
lai^    at  page  75,  I  waited  upon  Mrs,  Forfler,  who  per- 
\y  aiTured  me  that  fhe  holds  the  fuoi  of  twenty  poandfi, 
was  paid   to  her  by  the  fame  unknown  perfon  wht> 
the  palladium  in  her  hands^)  aitder  the  if\i\\  or  engage- 
to  pay  the  fame  to  the  bearer  of  the  certificate  mentioned 
laid  paper,  at  any  time  before  Midfummer  next;  and 
if  not  claimed  during   that  time^   (he  (hall  afterwards 
ler  herfelf  at  liberty  to  repay  llie  fnoney  when  demanded 
le  fame  unknown  perfon. 

have  therefore  reqaefted  Charles  Hatchett,  Estj.  F.  R.  S. 
^Edward  Howard,  Esq.  F.  K,  S.  to  join  myfelf  as  judges 
lu£l  which  may  be  made  in  our  prefence,  agreeably 
fore- mentioned  paper  ;  to  which  propofal  they  have 
lied.     And  I  have  no  doubt  but  that  the  commiilion  w  iJl 
me  to  prefent   to  my  readers  an  account  of  whatever 
the  refult  of  this  public  invitation. 


*ruc  a^Mdgtd  at  the  hfi  Public  Meeting  of  the  yalicMU 

InJittuU*, 

*HE  decree  of  the  government.  May  the  2Tid.  1 803,  that  Annoa)pri«fer 
rizcd  the  Inftilute  to  accept  the  capital  of  lOOOO  franks,  the  mod  uftfui 
ri*.]  oflfercd  by  Lalande,  cxpreflTes,  "  that,agieeabJy  to  the  p,pc°jrobftrvi- 
itioti  of  the  donor,  the  intercJl  Qiould  be  laid  out  annually  tion* 
!a  gold  medalf  which,  or  its  value  m  money^  (huuld  be 
to  the  perfon,  in  France  or  elfewhere,  the  members  of 
Indilute  only  excepted,  who  fltoutd  have  made  the  ob- 
or  written  the  memoir,  ti)at  might  appear  moi^ 
locive  lo  the  progref*  of  afironomy.'^ 

Accordingly,  on  the  report  of  the  committee  nominated  for  keened  to 
purpole,  the  phyiical  and  mathematical  cfafs  decreed  thel^''*  Oibtu  for 
r  to  Dr.  VV.  Olbcn,  for  having  discovered,  in  the  coorfcf  *!.^[^'^*' 
fhe  year  10^  the  planet  to  which  alironomers  have  giveo 
^naoie  of  pailai  vlberfiam. 
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The  Dr's.  merit  Before  lhi$  difcovcry  Dr.  Olbers  enjoyed  conCderable  re 
**"**  "*"'pulatmn  among  aflronomer?,  for  a  difTertalion  on  the  mol 
eafy  and  coTiimodiotis  method  of  calcutaling  the  orbit  of  i 
comet  ;  and  lor  the  laborious  calrulalinn!»  and  obfervationi 
he  had  made,  to  re-difcover  Ceres,  or  Piazzi's  planet,  whicl 
tn  faci  he  did  perceive,  and  was  the  fir!l  to  announte  to  us. 


Teylcrlan  fo- 


Tnfla-ian  Society  at  JlaarUm/^ 
THIS  focicly  ha»  propofed  the  foltowingqueAion; 
*•  Ha*  the  application  of  pretended  fupernatural  princi] 
to  phyiics  contributed  to  the  progrefs  of  the  fciqnce  f  or  doe 
not  tbe  hiftory  of  this  fcience  prove  on  Ifie  <x>ntrary,  that  b) 
the  progrefs  made  in  natural  philofbphy  has  been  owing  toob 
fervalions,  cxpeiitnents,  the  condutions  drawn  from  them 
and  mathematical  calculations  and  dt^m on  11  rations  }** 

The  prize  is  a  gold  medal  of  the  value  of  400  florins  (jf^O) 
and  the  anfwen  lo  the  queflion,  written  in  Dutch,  Latin 
French,  EngIiQi»  or  German,  mull  be  fent  lo  the  fociety  be 
lore  the  I  ft  of  April,   ifiO-i. 

♦^*  Thf  explanation  of  the  fuhje&t  of  the  queriet  qf  R.  B 

in  our  iafi,  (page  7  1 .)  art  drfrrredfor  want  of  room,   ^ 

•   t0  DtraJe  P&ihfofhiqne,' S0*  33.  Aiig\ifJ,  1102.  p»  382, 
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ARTICLE     L 

^J^npfion  ftfafiezo  Sieam  Di^efterfoT  PhUo/bphicat  R^Jtdrchef, 
B^  Sir  A.N*  Edklcaantz,  ConnJtUm'  t^  the  Chancery ,  and 
ftivale  Seeretnry  io  the  King  of  Sweden ;  Member  qf  the 
^^Btdi/h  Academy,  Sfc,  4  c.     Cotnmmicated  by  the  Atdhou 

T    .  .  - 

*  HE  inlereftinj^  and  curiou^;  phenomena  which  this  machine  Excdkace  tn4 
P»*rentc«l,  from  ils  hrft  tWkovcry  by  i^ipin,  hav«  always  ren-  "^    '     '  ^*^ 
•fcrwl  it  a  deHrabk*  part  of  the  chemical  apparatus;  but  the 
<l>fficulties  and  dan^er^  attending  rt$  ufe,  have,  a<  I  tie  fame  tlme^ 
prt^vcnted  iu applications  from  bein^  fo  general,  as  the  irapoT- 
Jtocc  of  the  objeft  teemed  to  promife.     Many^  and  Tome  of 
them  furcer«ral,  attempts  have  been  made  to  adapt  I  his  inftru- 
iWnl  to  economical  and  culinary  ufc^s;  but  thefe  being  com- 
monly limited  Wfthinvery  few  degree*  of  heat  above  the  boiling 
point,  fuch  djgefters,  thoogh  tliey  can  beufed  wiih  lafety,  are 
>t  lead  inaccurate  in  the  permanencej,  and  uncertain  in  the 
<Ie!emiinalion  of  the  elaiticity  and  heat  of  the  vapours  afling 
in  each  experiment,  ivhich  confequently  cannot  be  either  pre- 
cife or  comparable  vvtlh  others:  and  though  feveral  ingenioai 
{ihiioropher«.  fuch  as  Watt.  Betancourt,  Smith  of  Geiflen,  Van  lniptvftmesf* 
Maroro,  &c.  have  in  later  times  very  much  improved  their 
fcientitic  application,   enough  of  imperfection   ffill   feems  to 
remain  to  prevent  their  general  ufc^  W)d  to  aS'ord  fufficicnt  fcoptt 
for  further  improvcroentg. 
VoL,VIL^MA»cB,ie04.  M  As 
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VZW   9TZA1I    DICeSTER* 


Ai  long  ago  as  ihejear  1793  I  applied  my  Iboughts  (u  r 
der  this  iiifimnient  lef^  imperfe£t»  and  though  I  cannot  rtaltcl 
myTclf  with  havinj^  facoecded  in  any  conliderable  degree 
Ihort  account  of  my  altempU  may  tjol  perhaps  be  ihoiight  quit! 
tifderi. 

My  firft  objcfl  wa<  to  obtain  a  perfect  clofarc  for  ibedigcflerj 
which  is  neccllary  not  only  for  increafing  the  heal,  but  aifo  ft 
prcferving  the  contents.  In  former  contrivances  this  lias  g 
nerally  been  c-flV-dcd  by  a  mclalhc  cover  preQ'ed  on  the  lop 
the  velFel  by  means  of  fcrew.«,  wedges  or  other  roechanical  co 
trivanccs,  with  a  circular  piece  of  leather,  paper,  or  other  foft 
material  between  both.  1  alio  tried  thefe  metJiod*  in  a  gre^t 
vBrkty 'of  ways,  but  always  found  fucb  covers  either  ieaky,  oil 
applying  moderate  prelfurcs,  or  when  the  prcflTjre  was  ftrongecj 
loo  cumberfoir.e  for  a  courfe  of  varied  and  repealed  experi^ 
Oients.  Befides  which,  at  the  degree  of  260  or  270*^  Fahl) 
the  leather,  aj  obferved  before  by  Mr.  ^tiancourif  iscoromooll 
dccompofed  or  burnt,  and  hnen  or  paper  ceafe  to  clofeat  a  (i'm 
lower  temperature  i  as  foon  a.s  the  moiliurc,  ihcy  are  imbibed 
With  becomes  Lonverled  into  vapour.  I  iheretofc  ufed  anotlier 
cover  o\'  a  particular  kind,  contjftingof  a  thick  circular  platM 
with  ilK  edge  turned  conical,  and  ground  to  fit  C3ta€lly  In  th^ 
under  li<!c  of  a  metalhc  ring  of  the  fame  conical  form,  folded 
to  (he  mouth  of  the  digefier,  in  which  I  he  plate  was  previouAy 
included.  When  the  velTcl  was  ready  for  experiment  and  th* 
plate  lified  up  fo  as  l^^  apply  to  the  ring,  it  clofcd  as  evadly  a^ 
could  be  defired,  and  ihc  increafvd  force  of  (he  (learn,  which 
tends  to  render  other  covers  dcte^ive^  had  in  this  a  contrary 
eflTe^.  Two  difficulties  were  thus  overcome,  that  of  a  cum^ 
berforae  prelling  apfjaralus,  and  the  infufl[iciei>c)'  of  packings; 
but  as  tiie  circular  plate  in  this  conftrucbon  wax  made  to  re* 
main  conQantly  in  the  digefter,  I  found  that  though  it  was  laid 
near  lite  tide  of  it,  in  fonie  experimenis  this  mode  wa<t  attendee 
with  in  inLonvenience  which  I  was  defirous  of  removing.  J 
fucceeded  by  making  another  circular  ring,  turned  with  boti 
(ides  conical,  to  be  put  between  thccircubr  plate  aad  ihc  open 
ing  of  the  digeller,  fitting  exactly  to  each  of  ihem.  This  rin^ 
ub,  fig.  5.  FtuU  IX.  palTes  over  the  cover  cd,  when  both  art 
iovvexed,  the  ring  remaining  in  ihedigcHor;  but  thecircula 
plate  is  taken  out  through  the  enlarged  opening  ef,     Thoug 
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I  had  by  thi*  contrivance,*  in  a  great  meafure  tliminillied  the  ^ 

inconveniences,  yet  the  intermediate  ring  remaining  in  the 
vefleJ,  and  ibc  increafcd  diflicufty  of  executing  a  morecom- 
|)1icaled  indrument,  urged  mc  to  attempt  foroe  other  more  ex- 
peditious mode  of  clofing, 

I  (hould  almoft  be  aHiamed  to  confefs  that  the  raofl  fimplc  simple  and 
and,  as  I  prelume,  the  b«?ft  contrivance  of  ai],  did  not  occur  «cumc clofurc. 
to  me  before  I  Imd  (ried  the  more*  complicated  ones ;  if  many 
tefpe^ble  examples  had  not  proved  that  the  eafiefl  and  fliorleft 
method  is  often  the  moll  difficult  to  find.  The  reafon  is  obvi- 
<ws;  Simplicity,  like  truth,  is  onty  one;  the  bye  pathi  of 
error  are  innumerable. 

This  metbod  confids  m  making  the  cover  fimply  an  oblongi  DefcriptiiMi  of 
fqatire,  or  oval  plane  brafs  plate,  accurately  ground  againft  the  ^^-^  ^^^^'  ,  j' 
inferior  furfiiceof  a  tlmilar  trarae  of  the  fame  metal,  fixed  and  f,cBaglj,ft  » 
fuldered  lo  the  opening  of  the  digefter.     This  frame  has  an  fur^cc  wlthiiu 
obloog  apertufe,   through  which  the  cover  may  be  put  in  or 
taken  out  at  pleafurc.     When  put  in  and  preHed  gently  againft 
the  frame,  it  will  by  the  means  of  a  little  oil,f  have  adhelion 
enom^i  to  bear  it*  own  weight,   till  the  Jleam  begins  to  aft, 
wlticti  will  clofe  it  perfedfy.     But  for  greater  fecurity  afmall 
^iece  of  wood,  fiKed  with  a  fcrew,  will  keep  the  plate  joined 
to  the  frame,  and  fcrve  at  the  fame  time  as  a  handle,     fig,  1. 
Pliai^  iX,  reprefents  the  longitudinal  fe^ion  of  the  wliolc  in- 
ftruraent,  with  all  its  part?;  ah  is  the  covering  plate,   ground 
and  fitted  agjinft  a  fquare  metallic  frame  cd,  foldered  X  to  the 
veflel  al  eft  which  ought  to  be  made  of  hammered  copper  at 
Wl  1^  line  tiiick.  Fig,  2  n  the  trantVerfe  fedion  of  the  fame 
ipptratas  and  Fi*.  3.  apian  of  the  brafs  plate,  where  the  dot- 
ted lines  mark  the  opening  of  the  frame  c  d,  fig,  1 .  and  the 

*  The  digetler  vrhh  a  conicnl  plate,  and  diefAfety-pitlon  Jefcribed 
below,  firSk  executed  in  Stockholm^  17:^3,  waj  exhtbitcd  to  th« 
mcmben  of  the  Royal  Society  in  Berlin,  In  Feb.  )902  ^  and  a  dt* 
ficription  of  it,  printed  In  the  Obfervatlons  Phytiques  uf  Mr,  Dela- 
QCtlieTie,  Feb.  1803. 

f  The  different  force  of  adhefion  of  the  fame  metal,  in  cmploy- 
lag  different  oiUt  is  remarkable^  and  may  afford  a  6eld  for  future 
iaviftigatioo. 

I  Befides  ft^lderingi  the  parti  fhould  tx  joined  together  w!ifi rivets 
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ifrir  ^etf 
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Coflditioni  for 
accurate  etperi- 
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digelUr.    1.  To 
koow  the  cem- 
pcrature.     t, 
Toeoroniand 
the  heatf  and  > 
To  renda  it 
Aeady  though 
the  fire  be  not 
to. 

The  temper- 
ature iDcafurcd 
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part  covered  by  the  ftrae.  fig,  *.  A  i  is  ihe  wcK>dcn  hiinijT* 
lurning  round  ihe  fcrcw  g^  fig,  j,  2,  lo  coniied  the  meUllif 
planes.     It  i$  %  kind  of  button  or  key. 

My  newt  obje^  was  to  r«nder  the  inllrumcnt  fafe,  and  !• 
place  the  operator's  mind  independent  of  any  apprehenfion  of 
fata)  accidents.  For  ihii  purpofe,  (befides  the  ftrenglh  of  the 
velTel  and  its  different  parts,  which  ought  to  be  as  folidascoQ-' 
venientfy  can  be  madej  a  metallic  cylinder  mn  is  fixed  to  the 
plate  a  h,  to  the  inferior  open  exlreftiity  of  which  a  metallif: 
Iphere  mir,  perforated  with  ftnall  holes,  adheres  by  mere  frio* 
lion,  allowing  the  vapour^  but  not  the  folidor  other  mattery 
to  pafs  into  Ihe  cylinder,  wliich  contains  a  folid  plfton  k  o,  roado 
of  the  fame  metal  *  and  cxa6Iy  ground  into  it,  fo  as  to  fink 
down  by  its  own  weight  if  hfted,  without  however  permitting 
the  vapour  to  efcape.  This  vapour  when  heated  to  a  certain 
degree,  will  raife  Llie  pifton  above  one  or  more  of  the  capillary 
holes  sUf  on  Uic  fide  of  the  c)linder  and  then  efcape.  The  piilon 
will  remain  fiationary  or  ofcillating  at  a  height^  where  th« 
quantity  of  fteam  efcaping  is  equal  to  the  quantity  produced 
In  the  fume  titne  by  that  fire,  confequently  at  a  low  point  if 
the  fire  is  weak,  or,  if  the  fire  is  intcnfe,  at  die  lop,  where  • 
larger  hole  prcl'ents  a  compleat  ilTue  to  Ihe  fleam  and  firevent^ 
the  poHibitity  of  accidents. 

To  adapt  the  inftrument  thus  conflrucled  to  cxad  and  com-t 
parative  philotophical  experiments,  three  things  feem  to  ba 
required :  K  to  afcerlain  the  degree  of  heat  of  the  interior 
fiuid  contents  f  by  a  thermometer;  2.  to  increafe  that  heat  at 
pleafurej  and  3,  to  fix  k  invariabJy,  if  it  be  de fired,  inde* 
pendent  of  the  poffible  iucreafe  of  the  fire,  during  the  courfe 
of  the  experiment. 

The  firll  is  obtaiiied  by  means  of  a  fmall  iron  cup  pq,  fo!« 
dered  into  the  plate,  and  containing  fome  mercury.  A  fine  ther* 
mometer  paffed  through  a  cork,  being  fixed  in  the  cup,  thm 

*  Great  care  IfhouM  be  taken  to  malce  both  of  the  fame  metsili  for 
in  one  in(Vance  when  I  had  the  pi  (ton  made  of  the  fame  brar$  wid| 
the  cylinder,  but  of  another  day's  calling,  this  infinitely  fmall  dif- 
ference was  ftill  fufficicnt  to  produce  a  different  force  of  expanfion, 
in  confcqucnce  whereof  the  pitlon,  which  moved  freely  at  SIS*'^ 
ceafed  to  move,  and  was  quite  faftencd  at  260°, 

f  It  fs  perhaps  fupcrfluous  to  obfervc  that  a  digellor  is  only  in* 
fended  for  expenments  with  fluids  or  bodies  furroundcd  with  them* 
and  cgnfcquently  ntvcr  containi  materials  in  a  dry  (late« 
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degree  of  ht^at  is  eafily  obferved  on  ihe  ftem.  This  degree 
will  noi.  be  exactly  the  fame  wr(b  that  oK  the  intorior  fpaco;  it 
&ew$  always  lomewhat  lefs,  which  fafl  v%'as  long  lime  ago  ob- 
ferved by  Mr,  Braun  of  the  academy  of  Peterftiiirg;  but  the 
difference  is  fmall,  and  being  onceafcertained,  by  experiment 
made  on  puqvofe,  a  due  correction,  by  adding  ihat  ditterencCj 
is  caGly  made. 

The  heat  is  communicated  in  my  apparatuj  by  a  common  The  be«e  |ivta 
ArgandMarap,  which  was  always  found  fufficient  and  of  which  ^^  *  '^^' 
the  effe^  may  be  regulated  by  the  pinion  of  that  inllrument. 
If  time  be  an  objeft,  or  if  tlie  digefier  is  much  more  than 
double  the  fize  of  Fig,  i.  the  fcale  of  which  is  one  third  of  the 
real  (ize,  two  fuch  tamps  may  be  applied.     But  a  tamp  with 
fpirit  of  wine  and  three  wicks  will  fupply  fire  enough  for  a  tem- 
perature of  270  or  280  if  the  digefter  be  fmall  and  eiadly 
clofed*     As  ihc  atmofphere  continually  takes  away  a  part  of 
the  heat  communicated  to  the  veffel^  it  is  Qnly  the  difierence  of 
the  communicated  and  dtfli  paled  heat  which  a3»  on  tfie  fleam, 
and  determines  the  limits  of  its  force,  when  the  lire  is  weak, 
and  the  digefter  of  a  large  fize.     On  the  other  Me,  the  heat  Thchc«ti»c4»- 
of  the  interior  fluid  and  the  elafticity  of  fleam  correfponding  to  prefTing  weieht 
it,  cannot,  after  having  lifted  the  pifton,  be  encreafed  by  a  be  not  clun|cd. 
continued  lire  or  by  a  greater  number  of  lamps,  but  remains 
from  that  moment  conftant,  which  feems  to  be  a  ^rticular 
property  of  this  conftruftion.     A  farther  imrreajh  of  heat,  as 
the  2d.  defideratum,  can  only  be  obtained  by  oppoUng  a  greater 
refidaoce  to  the  a£lion  of  the  vapour  beneatfi  the  furface  iS:^ 
which  is  performed  by  loading  the  pifton  with  one  or  more  of 
the  weights  r  r.  Fig.  I .    Thus  we  may  either  add  new  weights 
progreflively  r  till  the  thermometer  indicates  the  degree  o(  heat 
fequired,  or  knowing  by  the  former  experiments  of  philofophers 
tbe  correfponding  ratio  of  increafed  prefTureand  heatof  elaflic 
fluids,   we  can  load  the  pifton  at  once  with  a  weight  propor- 
tional to  the  intended  heat  and  the  furfaceof  its  bafe  it.     This 
will  then  rife  as  foon  as  that  degree  is  produced,  and  allowing 

the  fteam  to  efcape  from  one  or  more  of  the  holes  *  prevent  Wlui  it  thf 

fecond  coodi* 

•  By  what  it  faid  above  it  it  evident  that  the  height  of  the  pifton,  ''°°* 
•r  the  number  of  the  holes  open  to  the  tleam»  is  of  no  coafcqucncey 
it  being  always  compreiTed  by  the  fame  weighty  and  aHing  with  the 
fejnc  elafticiiy.    The  quttntitj  produced  is  only  ditfercnt. 

any 
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any  fartlier  increafe  of  the  heat,  which  will  remain  inrariabU 
as  Ihe  Ihird  clefKieratuni  required.* 

Here  it  feem*  proper  once  ag.iiii  to  infift  upon  the  great  im- 

porlance  of  a  perlcfl  cloiure  in  lliis  inlb^uraenl.    If  the  heated 

fureofthedi-   fteam,   by  inaccuracy  in   the   cniiftrudiou,    is   permilted    to 


VerygTcatdif- 
adyinuge  of 
9mpcric€t  do 
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efcape,  not  only  a  great  part  of  the  conlent*  is  wafted  with- 
out any  life,  trefore  theexperlinenl  can  be  faid  to  begin,  which 
faroelimes  obliges  us  to  open  (hedigcller  and  fill  it  a  fecondlime^ 
but  even  fomc  of  the  materials  may  be  altered  anddecompofed 
before  tlie  intended  efletl  can  take  place.  Still  more,  very 
often  in  fuch  cafe^,  a  Orong  kitchen  fire,  with  the  greateft 
exertions  of  the  operator,  (not  to  mention  the  trouble  and 
inconvenience  of  fuch  an  operation)  is  infufficicnt  lo  afford 
the  degree  of  heal,  which  u.  finglc  bmpj  placed  with  the  ap- 
paratus on  a  fniall  writing  table,  would  produce  with  eafc,  and 
without  wafte  of  tlieraalerials. 

In  the  prefent  HslIc  of  natural  pliilofophy,  the  prngrefs  of 
tlie  fcJence  feems  lo  depend  in  a  great  meafure  on  the  perfe€kion 
of  our  inflrtiment^.  In  this  point  of  view  the  preceding  atlempta 
lo  render  a  little  ufed  but  very  excellent  machine  more  (ale, 
exac)«  and  convenient  f,  may,  if  it  fhould  notanfwer  that  pur- 
pofe,  at  leafl  give  rife  to  other  more  fuccefiful  improve-^ 
ments. 

•  A  Ihort  dcfcription  of  this  contriv^incc  wa»  prefcnted  to  iho 
J*hilojopbical  Mjgnzmc  in  Jiintr,  1803,  and  puhliflicd  in  December 
the  fame  year  j  but  by  the  ufe  of  the  woi*i  pijlon  inftead  of  di* 
gefitr  in  a  note,  an  erroneous  flaiement  is  given  in  the  printed 
account,  which,  however  rrifling  it  may  appeari  it  is  proper  to  cor- 
tt^y  as  this  part  of  the  infti^meni  has  not  b«cn  chnnged  at  al(»  fine* 
it  was  firll  made  and  known  ia  Sweden  ten  year*  ago.  In  the 
fame  paper  I  propofed  the  uic  of  it  for  regulating  the  firv  in  boilers 
of  fteam  engines,  &c.— and  its  effcfl  ^ns  a  regulatdr^  both  of  the 
f9  %ver  of  the  flesmi  and  the  htteajiiy  of  the  firt,  depend}  entirely 
upon  the  ttn^tght  bt:ing  conHtant  and  in'variabU  in  the  whole  motion 
of  the  pifton. 

t  Digelters,  as  defcrihed  in  this  paper,  arc  made  by  Mi .  FiDLtR* 
inaihcajatical  inilniment  nukcr, '23,  Oxford* market,  London. 


II,  InrtJUgntiort 


F^KMS.   &C. 


tbe  ladlude. 


ir. 

fu^Jiigation  qf  ctrtain  TJieorans  relating  ta  \he  Figure  of  thf 
Earth,  %  John  Playfajr,  F.  7?.  .V,  Ed  hi.  and  Frofcgb) 
of  Mathematics  in  tfic  Umxcrftt^  qf  Ediiihur^h, 

(Concluded  fmm  Pti^c  i  16  J 

'21,  J\  REMARK,  that  is  m  no  clanger  of  being  reckoned  This  method  by 
bvpolKetical,  i^  rhat  the  condufion  derireJ  from  tlie  cuinpa- l^^j^p^^^i^^ "^^^ 
riTofi  of  degrees  of  llje  nieridmo^    with  degrees  of  the  drck*i»more  errone- 
p<^pendicuiar  to  It,  becomes  of  necefliiy  more  liable  to  error  *^"*  ^^  ^*^^' 
a«  we  atiirance  into   f'.ighcr  laliludes.     The   reafon   h^  Ihat 
^vbaiever  error  is  committed  in  dcterraming  the  inagniludc  of 
D  —  D,  muft  he  muliipJied  into  the  fquare  of  the  fecant  of 
the  laJilude,  in  order  to  give  its  Jutl  etfec)  in  chaoging  the 

vajuc  <*f  the  fraflion  ^,     For  it  has  been  Ihewn  that  -^  := 
a  a 

~[         ,     }  fee  '^ ;  now,  if  we  fuppof*?  the  error  committed 

ui  afceriaining  D'—  D  to  be  in  all  cafes  the  fame,  the  error 

jy_  rj 
of  the  frafiton  — — —  will  alfo  be  in  att  cafes  nearly  the  fame, 

the  denominator  D'bf.-iog  but  little  aiiefle-d  either  by  llie  fup- 

poM  error,  or  by  the  change   of  latitude.     But  this  error, 

iwhich  may  thus  be  conddered  as  a  conflant  quantity,  when 

I  c 

mQltfpIied  into  —  fee  *^,  gi%'es  the  variation  or  error  in  -, 

Mrliicb  error  therefore  increafcsj  cmterii  paribus ,  m  the  fqyare 
of  tbe  fecant  oftht:  latitude,  fo  that,  on  approachiji^  the  pole, 
ft  ir»creafe$  uiiiiout  limit,  aiid  is  ultimately  iiitinite.  Compa* 
iifiM\«of  thi&kind  may  lliorcfore  be  cxpedcd  togiverefults  the 
more  accurate  the  nearer  they  arc  to  the  equator,  under  which 
circle  they  will  be  the  mnfl  accurate  of  all.  Here^  again, 
however,  another  circumtUnce  mufi  be  taken  into  conJidera^ 
lion,  viy„  that  the  method  of  afeertaining  the  differences  of 
longitude  by  the  convergency  of  the  meridianit,  fo  convenient 
in  i^Tvcy*>^  of  Ihi'^  kind,  ii  applicable  only  in  high  lalir tides.  In 
ft  trigonometrical  furvt*y,  therefore,  of  a  country  lying  much 
fartht*r  fouUi  than  Britain,  a  ditTcreni  method  of  afeertaining 
the  longitudes  of  places  muil  neceiiarily  be  adopted. 

22.  The 
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To  determine         22.  The  theorem^,  which  were  next  propofed  lo  be  confi- 

the  fiftuK  Jf  th^dered,  are  ihofe  thai  determine  the  figure  of  the  earth  from  tho 

evth  rrammca  .  ,  .   ^  ... 

fures  of  tHe  per-njealarcsol  degrees  ot  Ihe  curve  perpendiculaj  to  the  mendian, 

pellicular  in      j,,  difierent  UiUudes.     For  ihU  pyrpofe  let  D'  be  a  degree  of 

one  ol  thefe  curves,  io  the  latitude  ^',  and  D''  a  degree  of  one 

of  thciiii  in  another  latitude  ^\    Then  &  being  (He  compreffioiit 

us  before,  we  have  by  §  18,  mD'=  a  +  c  fin  *^'> 

and  a]  fo  fMD"=  a  + 1  li n  •  ^ . 

Hence  m  (IV-  D")  =  c  (fm  *^-  fin  »?^">,  and 


therefore 


lin*?^'-un»^' 

This  formula  may  be  rendered  more  convenient  for  calcula- 

1  —  cof  2f 
tion,  by  confidcring  that  fm  *?'  = ,  fo  that 


cof  2i^- cof  2^' 


1  -cof2<?'^  I  +cof2<f>" 


But  cof  2<J^'-  cof  Q^P"^  2  fin  (f  +  ^')  X 


fin  (i;/-  r'*  wherefore  fin  *^~  fin  *^'  — fin  [^+<^')  x 
fin/r-^0   andc-^ — 

23.  In  the  fame  manner,  becaMfe  ?/*D'==  a  +  c  fin  *^',  bj 
fiibllituLing  for  o  we  have 

*^^'  =  **  +  liatl»'+rj  Xfin(^-  r)' 


,  and 


n*(D'-Dnfin»«P 


•i 


24.  Laflly,  fmre  miy  =  a  +  c  fin  »^, 
3JidmD*'^a^c  fin  »<P^', 
dividing  ibe  firft  of  thele  ec[uaiion&  by  the  fecond,  and  reje£l 
ing  the  higher  power*  of  c,  we  have 

g;j5=  1  +  --  (fin  »^'  -  fin  't")*  antl  therefore, 
Hence  alfp 


fin*^-  fin  *r' 


D7.-1 


• 


«   '(in(?>'  +  rjxfin(?'-"»^'  **'  ■"*"■*  convenienlly  foe 
palculation  by  Iog«riiha>^  5  =  p,/^^^^!^^:;  ffi^^y.,,.")- 

24.  Wo 


d 
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25.  We  may  compare  thU  value  of  -  wilh  that  obtained  in  To  a«tercnine     I 

^  the  ft^ofc  of  tb« 

18.  from  other  data,  In  order  to  determine  which  of  Ihe  two*^'*^^  iVommea* 

fuTCi  of  ihe  per* 

Kietfaod«  af  findinp  -  is  to  be  preferred,  under  given  circumr  P=n«'*««*'j''  *n 

Aances.  Suppofc,  for  in  fiance,  a  degree  of  the  curve  parpen-  *"  "* 
dicular  to  the  muridian,  in  ihe  latitude  ^'  to  be  I>,  and  a  de- 
^ee  of  the  meridian  ilfelf  in  the  fame  latilude  to  be  A';  it  is 
required  to  find  in  whai  oilrcr  laijjude  $",  a  degree  D'',  per- 
pendicular to  the  meridian,  muft  be  mcafured,  in  order  that  (he 
fTomparifon  of  D'  and  D'\  and  of  D'  and  A,  m^y  give  vjilue* 


of-,  in 

a 


hich  the  probable  error  is  the  fame« 

Here,  agreeably  to  an  obfervation  already  madcj  we  miy,  in 

c 
order  toeilimate  the  error  produced  in  — .  in  confequence  of 

iin  error  in  the  determination  of  D',  and  D",  and  A,  fuppofe 

the  error  to  afie^  D'—  D",  or  D'—  D"  on!y,  without  paying 

any  regard  to  the  v^iriatlon  of  D'  in  tho  denominator.     Tbere- 

c  D'—  A 

fore,  fince  by  J  18  we  have  -  —  -— r—p—,,  and  again  by  §2t, 

C  D'-D"  f  f  r  ,  -A 

termining  ly—  A,  and  D'—  D",  and  alfo  that  ihefe  are  the  only 
CfTOfi,  their  effefl  will  be  the  fame^  in  both  cafes,  if  2  cof  ^* 
=  fin  (*^—  fin  *^').  Now,  if  we  fuppofe  ^^  the  quantity 
fought,  and  add  cof  ^  *  to  both  fides  of  the  preceding  equation, 
tlien  3  cof  «^  =  fin  »^  +  cof  ^q/  -  fin  »?>"^  1  -  fin  *r'  ^ 
cof  *^'.  The  latitude  <P"  therefore  muft  be  fuch,  that  cof  <^* 
—  y/  3  ?<  cof^.      If,   therefore,  9'  be  fuch  that  cof  ^  :=: 

! — .  the  cofine  of  t"  will  be  —  l ,  and  ^'  therefore  —  0.  Now, 

^i*  44' is  the  >rch  of  which  the  cofine  —  ^—nearly,  therefore 

if  A  degree  of  the  meridian,  and  of  the  perpendicular  to  it»  be 
incafured  in  latitude  5+**  44^,  tho  comparifpn  of  ihefe  wilh  one 
pother  will  give  a  refult  as  accurate  as  if  the  degree  of  the 
perpendicular,  in  that  latitude,  were  compared  with  the  de- 
gree at  the  equator,  and  more  accurate  of  confequence,  than  if 
any  other  degree  of  the  perpendicular  to  the  meridian,  were  to 

be  compared  with  ]>• 

^       *  ?e.  Heacc^ 
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26,  Hence,  alfo,  the  comparifon  of  the  degree  of  the  mcri^ 
titan,  and  ot  the  perpendicular  to  il,  in  llieibulh  of  Lugland,  is 
better  timn  if  b  degree  of  the  perpendicular  meafurcd  in  Uiatyfl 
ialitiirlc  were  compared  with  a  decree  at  tlie  equator.     For  if, 

in  the  equation  cof  ^''zz  (cof  ^)  x  \/  3,  we  make  ^'^ 
50*  4l'»  (or  any  thing  lefs  than  54**  W^)  i^ '  will  come  out 
impodible* 

27,  U  may  be  fliewn,  too,  nearly  in  the  fame  manner,  that 
if  a  degree  of  the  perpendicular  to  tlic  meridian  were  meafured 
in  Siberia,  as  far  north  as  the  latitude  of  71.*^,  fuppoling  that  to 
be  pofTjble.and  compared  with  a  degree  in  latitude  45**,  or  even 
confiderably  farthc!r  fi^uth,  il  would  not  give  a  refutt  fo  exad  as 
the  degree  of  the  meridian  and  perpendicular  meafured  in  the 
fouth  of  England.  This  fliews»  that  the  method  of  afccrtaining 
the  figure  of  the  earth,  propofed  by  the  authors  of  the  Trigoruh- 
metriciil  Surrty^  (Phil,  Tranf.  ibid.  p.  529)  as  a  fabje^  of 
future  inquiry,  is  Icfs  cxafi  thaft  that  which  is  founded  on  their 
own  obfervalion*?. 

28,  We  ma)'  alfoafcertain,  by  the  fame  means,  the  relative 
accuracy  of  the  method  of  finding  the  figure  of  the  earth,  from 
the  comparifon  of  a  degree  of  the  meridian  with  a  degree  of 
the  perpendicular  in  the  fame  latitude,  and  of  the  method  of 
refolvitig  the  fame  problem  by  tlic  comparifon  of  two  degrees 
of  I  he  meridian  in  different  latitudes. 

If,  then,  D  be  a  degree  of  the  meridian,  and  O'  of  the  per*  J 
pendicular,  in  latitude  Ci,  and  if  ^  be  a  degree  of  the  meridian  1 
in  a  different  latitude  V,  it  is  required  to  llnd  whether  the  nioft 

c 
accurate  value  of  -  vj^ill  be  found,  by  comparing  D  and  D\  or 

D  and  ^. 

Since  we  have,  by  what  has  been  already  Hated,  j  4. 

mD  =  a  —  2e  +  Sc  fin  *^,  and 

yrt  A  ^  ft  —  2c  +  ac  lin  *^',  wc  have  alfo 

D  Sc 

—  =  1  +  —  (fin  *^  -  fin  »^')  and  theretore. 


D 


a       3a  (lin  *$  -  tin  *^')' 

Now,  it  has  been  already  flicwn,  that,  by  comparing  D 

,        ,        c        D-D 
'wc  have -^-7- — — -. 
a      2D'coJ  *^ 


Suppofing,  therefore,  equal  er- 


rors to  be  committed  in  the  dcteripinaiion  of  D  —  A,  aod 
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ly  —  D,  and  alfo  paying  no  regard  lo  ibc  inequality  of  A  and 
0'  in  the  denutninators  of  lliefe  fradlions,  as  it  is  noUo  great  a«i 
flWteriatl;'  (o  affed  the  quantity  tliat  is  fought  for  here,  we  Hiall 

hmve  the  errors  in  -  nearly  the  fame  in  both  formulas,  when  ^ 
a 

and  ^are  fuch  that  2  cof  *<p  =  3  tin  *<P  —  3  fin  *^,  or  when 

2 

-  cx)f  ^*  =:fin  *$  —  (in  *ip'^  that  is,  adding  cof  '9  to  both  fides, 

-cof  *^—  fin  *}  +  cof  •^  —  £n  '^',  and,  therefore, 

-cof  *^—  I  -  fin  *^':=cof  *^',  orcof  ^  — (cof^)  V^-, 

2d.  If.  tlierefore,  cof^jtzzv'',  cof  (^'^  1,  that  is  <p*=:0, 
fo  that  A,  the  fecond  of  the  degrees  of  the  mciidian,  bquII 
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But  */  -  is  the  coline  of 
5 


iti  this  cale  be  under  the  ecjuator. 

59*  14^,  in  which  latitude  therefore  if  D  and  D'be  meafured, 
the  rcfoltj  by  comparing  ihem  with  one  another,  is  as  exafl  a« 
if  D  were  compared  with  the  degree  under  the  equator. 
Hence,  i(  D  and  D'  are  meafured  in  a  lower  latitude  than  the 
abore,  the  refult  will  be  more  cxa^,  than  if  D  were  compared 
with  the  degree  at  the  eqiialor. 

If  we  fnppofti  D  and  D',  meafurcd  In  the  footh  of  England, 
fo  that  ^  =  50**  IrJ ';  then  we  will  Iiavp  9'—  35**  7^  fo  that  D 
mufl  be  compared  with  a  degree  of  the  meridian  as  far  fouth  as 
53*  7',  in  rtrder  ffiat  the  refult  may  be  as  good  as  when  D  and 
If  are  compared  with  one  anotlier. 

From  this  it  is  evident,   that   the  method  of  comparing  de- The  former  me- 
wcei  of  the  meridian,  and  perpendicular  in  the  fame  latitude,  thodisprffenble 
h.it  ei  en  an  ad*"antage  over  the  companion  ot  degrees  of  the  ^f  the  mer»  be 
mendian  in  different  latitudes,   unleri  thefe  lafl  are  taken  at  a  fa»afunderr 
mnlidcrable  diftance  from  one  another. 

In  this  way  may  many  ufefui  conclufions  be  derived  con- 
»ing   the  degree  of  credit  due  lo  meafurements  already 
as  well  as  with  refpect   to  the  fele^ion  of  the  places 
ibcy  are  lo  be  made  hereafter*     On  tht-fc  I  Hiall  enter  The  fmmcrmt* 

ffiiTtber  at  pfeft;nt,  and  thall  only  add,  that,  befides  the  ad-  ^^f  ^^[°  ^"P" 
iges  or  difadvantages  which  the  method  of  comparmg  to-  obferven  and 
fttber  degrees  of  the  meridian  and  perpendicular  in  the  fame  ^^  ''*^«  (Ditra- 

lude  hat,  and  which  are  fubjefts  of  calculation^  it  has  an. 

olhec 


y 
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olhcr  advantage,  whtch  in  the  cafe  of  ihcBritilh  furvey  Is  un- 
doubtedly very  ^reat,  viz.  that  all  the  data  arc  furntflied  from 
one  fyftem  of  trigonometrical  operations;  executed  according 
to  the  fame  plan^  with  the  fame  inflruments,  mnd  by  the  fame 
obfeners, 

SO,  One  other  applicatton  of  geometrical  meafurenietit*  to 
difcover  the  figure  of  the  eaith  yet  remains  to  be  confidercd. 
paring  an  arl  of  ^tijs  ts  the  comparifon  of  an  arch  of  the  meridian  with  an  arch 
the  iMf.with  of  a  parallel  of  latitude  which  crolTes  it.  The  meafure  of  a 
$«  ffflw  Ut.  panillel  of  latitude  can  be  executed  readily «  and  ts  not  confined 
to  a  fmall  arch,  as  in  the  cafe  of  a  perpendicular  to  the  meri- 
dian. The  plumb-line,  while  it  is  carried  along  the  circum* 
ference  of  a  parallel  to  the  equator^  tends  continually  to  the 
fame  point  in  the  earth's  axis,  fo  that  there  is  no  difficulty  In 
afceftaining  the  amplitude  of  the  arch  meafured^  providing, 
there  be  no  unufual  difturbnnce  of  the  direflion  of  gravity* 
A$  an  arch  of  a  parallel  to  the  equator,  however,  is  not  the 
Ihortefl  line  between  two  points  on  the  fuiface  of  the  fpheroid» 
the  meafurcment  along  that  ftirface  will  not  give  the  length  of 
the  arch  truly.  To  obviate  ihts  difficulty,  it  is  only  necellary  to 
follow  the  method  fo  properly  introduced  into  the  Trigonomt' 
tricni  Surve^M  of  reducing;  the  meafures,  both  of  lines  and 
angles,  to  the  chords  and  to  the  planes  of  the  reftilineaJ  tri* 
angles  contained  by  them.  In  this  wajj  the  chord  of  an  arch 
of  a  parallel  of  latitude  may  be  determined^  however  great  the 
arch  ;  and  it  is  worthy  of  being  remarked,  that,  whatever  be 
ihc  defleflions  of  the  plumb-line  at  the  intermediate  Hations, 
when  the  rcduftions  are  all  properly  made^  the  length  of  the 
chord  meafured  will  not  be  affcOed  by  them  ;  the  amplitude 
of  the  arch  Indeed  may  be  alFefled  by  fuch  dedcdion!^  if  they 
happen  at  its  extremities ;  but  the  effisd  of  this  error  will  be 
rendered  tlve  Icfs,  the  greater  the  arch  that  is  meafured.  Wc 
may  fuppofe,  thereforCj  that  the  chord  of  a  large  arch  0/  a 
parallel  of  latitude  is  meafured,  and  the  amplitude  of  the  arch 
itfelf  at  the  fame  time  accurately  afcerlaincd.  This.lail  may 
be  done,  either  by  meafuring  the  convergency  of  the  meridians, 
if  it  be  in  a  high  latitude,  or  by  any  other  method  of  afcertain^ 
ing  differences  of  longitude  which  admits  of  great  accuracy* 
The  chord  being  thus  given  in  fathoms,  and  the  arch  fubtended 
by  Jt  being  given  in  degrees  and  minutesi  tht  radius  of  the 
pflr^lel  ilft'tf  becomes  known* 

31.  Now, 


I 


I 
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3 ) .  Now,  if  we  would  compare  the  radius  of  a  parallel  thus  To  detemj'me 

foand»  with  a  large  arch  of  die  meridian,  we  (hall  have  by  thai  Lu^'^j-  J^^^ 

leans  a  determination  of  llie  figure  of  the  earthy  not  lefi  to  be  paring  an  arc  of 

on  than    that   given   in  the  beginning  of  tliis  paper,  ^[^/l  ^'r^'llel 

le  tnvefligalion  it  eafy  by  help  of  the  theorems  in  J  5  and  6.  in  func  Ik, 

FO  be  the  radius  of  a  paratlel  lo  the  equator^  which  pa[Tes 

Ifhrough  F,  the  latitude  of  which  k  ^,  and  is  fuppofeti  known ; 

ifid  let  FO  found  by  the  method  jufl  defcribed  be  ^.r,  then, 

,     -  a'  cof  ^  a  cof  ^» 

in  )  4.  rzr  ~ 


V'  — fin  -p» 
a    . 


[tccording  lo  the  method  of  redtiflion  followed  in  the  pre- 

/* — 
ling  articles  of  this  paper 


Then,  bec^ufe  ^[ ■  fin  0* 


I  +  -  fin  ^'  nearly,  we  have  rzza  cof  <P  { 1  H-  -  fiii^*] s 


«  cof  ^  ^  c  fio  ^*  caf  ^^  or  if  we  divide  by  cof  <p, Z=  a  4- 

col  ^ 


fint*-     Let 


col  p 


=  I,  then  i  ^  <i  +  c  fin  (p*. 


$2.  Again,  if  p'  and  ^"  are  the  latitudes  of  the  eKtremitrei 
fan  arch  of  the  merldiaOi  the  length  of  which  has  been  mea- 
ired,  and  found  ^  t%  then,  according  to  {  5  tve  have 

\  therefore,  m  be  the  coefficient  of  «,  Jn  the  former  equation, 
id  s  the  coefficient  of  c ;  and  if  m'  be  the  coefficient  of  a,  iu 
le  latter  equation,  and  t/  of  c,  we  have,  as  in  §  6. 

«  — '-^T ;-,8ndc^ —         ■-.,  or  fince  m  iz  1, 

fttn  —  ffi  TV  fun  — m  n 

Wl'-nl*         ^         m'i^V         .^    c         tn'l-V 
«^— ^ ^,  andc  — -*i  alfo  -  1:1-7; — ^ 

S3.  In  this  way  of  determining  a  and  c,  the  parall<;l  of  bti- 
Bde  may  either  intcrfetl  the  arch  of  the  meridian  meafured  or 
iKit  If  it  interfed  that  arch,  this  method  may  have  the  fame 
vantage  that  was  taken  notice  of  in  another  fotution,  viz. 
e  whole  of  the  data  may  be  furnlDved  from  the  fame 
of  tngonometrical  operations.  Thus,  in  the  i\iX\^y  h£ 
Britain^  an  arch  of  five  or  fix  degrees  of  a  parallel  to 
lalor  might  be  mcafured,  and  compared  with  the  whole 

length 
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Todcrermme  leiif^lh  of  the  meridian ,  comprehended  between  the  northern 
figure  by  com-  *'^^  roulhcm  cxUjpraities  of  the  ifland,  amouming  nearly  to 
parins  an  arc  of  nine  degrees, 

ihc  met.  with  |j  ,^    j^j^^    j^^^,^^  ^j^^j  ]^-j^  already  been  faid,   ihat  the  refult 

ia  fame  Ut.  deduced  from  lliis  comparifon  would  pollbfi  every  advantage, 
and  would  be  entitled  lo  more  credit,  than  any  determinatroii 
of  the  figure  of  the  earth  that  is  yet  known. 

34.  On  the  fuppoiition  that,  in  a  furvey  of  a  country,  the 
meafuremcnt  is  made  a»ong  a  feries  of  tfiangular  planes,  all 
given  in  pofition  and  raagnilude,  there  is  yet  another  method 
of  delermming  ihe  ligtire  of  the  earth,  more  general  than  any 
of  the  former.  On  the  fuppolilion  jul!  mentioned,  it  is  evi* 
deni,  that  the  length  of  a  (IraJght  line  or  chord,  drawn  from  a 
given  angle  of  any  one  of  Ihcfe  triangles,  lo  a  given  angle  ol 
any  other  of  them,  may  be  found  by  trigonometrical  calculation. 
Let  (he  latiliides  be  obferved  at  the  cylremiiies  of  this  chord, 
and  alio  the  ditfercnce  of  longitude  j  then,  from  the  nature  of 
nn  ellipfoid,  the  Ifnglh  of  \\\\s  fame  chord  may  l>e  exprefled,  in 
termi  of  the  axes  a  and  fr,  together  with  the  latitudes  of  the 
extremities  of  the  chord,  and  the  difference  of  longitude  be- 
tween them  ;  and  thisexprelTiuu  being  put  equal  lo  the  lengtli 
of  the  chord  meafured,  will  give  an  equation,  in  which  all  the 
quantities  are  known,  c\eept  a  and  b.  Further,  \i  a  ==  6  -J-  i:^ 
and  if  the  faid  expreflioa  be  reduced  into  a  feries,  with  the 
powers  of  c  afcending,  that  feries  will  converge  very  rapidly, 
becaufec-  is  ftnall  in  refpect  of  a;  then,  for  a  hrJl  approxima* 
tion»  wc  may  reject  all  tlie  terras  that  involve  the  powers  of  c 
liigher  than  the  firfl,  by  which  means  we  fliall  have  a  fimple 
equation  of  the  form  ma  -|-  nc  =:  /,  where  m  and  n  are  funfltoni 
of  the  laliludes  and  ditfereoce  of  longitude,  and  /  is  the  length 
of  the  chord. 

Now,  if  a  (Imtbr  equation  be  derived  from  the  ineafuremeni 
i>f  any  other  chord,  ihefe  two  equations  will  give  a  and  c  in  the 
lame  manner  as  in  §  6 ;  and  thus,  from  the  meafurement  of 
any  two  chords,  the  tigure  of  the  earth  will  be  determined. 

55,  The  length  of  the  chord*;,  thus  meafured,  fhoufd  \/t 
great,  fo  that  ihey  may,  if  poflible,  fublend  angles  of  fevergl 
degrees,  and  their  polition  will  be  moft  favourable  when  one 
of  them  is  in  the  plane  of  the  meridian,  and  the  other  nearly 
at  right  angles  to  it.  The  numerical  computation  will  bfe 
fcmud  lefs  laborious  than  might  be  imagined;  but  tlie  com* 

plete 
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plefe  folulion  of  the  problem,  and  ihe  full  detail  of  the  invedf-  To  determine 
fition,    I  am  under  ihe  neceffity  of  tleiaying  lo  fome  future  u-u^^^  ^y  , 
conitnuniraDori.  gencr*!  metboA 

There  leems  tube  but  one  Hifficully  of  any  cnnfeqiicnce  thai  ^  ti"in«»»- 
(hwds  in  tlic  way  of  ihis  melliod  of  ddcrmining  the  figure  of 
the  earth.  It  arifes  from  thisj  that  the  afcerlaining  the  pofilion 
of  I  be  fiippofed  feries  of  Iriangular  planes  relatively  to  one 
tnoiher,  involves  in  it  the  allowance  to  be  made  for  the  ter« 
T*-ftr»aI  reffaftion»  which  it  muft  be  conftlfcd  h  not  accurately 
Inown,  and  1%  the  more  ditficult  to  dctcroiine,  that  It  h  una<- 
^^atdablv  combined  with  the  irrei^ubrihcs  in  the  direclion  of 
jrra%'iiy.  It  i^  podibte,  indeed,  lo  feparote  thrife  twofource^ 
ui'  error^  but  not  \%'ithoat  a  fyiiem  gf  operiments  inflituled 
^iredly  for  (hat  purpofe, 

3<J.  Tl»e  delennmalion  of  the  difference  of  longilude,  whicb 

enlert  necedarily  in«o  this  problem,  except  in  the  cafe  when 

hath  cliords  are  In  the  direction  of  the  meridian,  muft  a[fo  bm 

pttkinatil  with  great  accuracy.    Among  the  different  ways  of 

litin^  thit,  (hat  which  proceeds  by  obferving  the convcr^ency 

or  i^jc  meridians,  tix>ugh  the  bell  accommodaled  to  the  nature 

of  a  trigonometrical  ftirvey,  is  not  the  leall  liable  to  obje^on. 

For,  nut  to  mentton  (hut  it  i«  onlv  pra^icable  In  high  btitude<, 

we  mafi  obfsrve,  that  it  a^way^  impli^*  a  correciion  on  account 

f>f  iheeijipticity  of  the  moridtan,  which  is  therefore  nccefTarily 

hypothetical,  and  dnpcnd«on  the  very  thing  that  h  toI>c  found. 

T1114  inconvenience,  however,  may  be  obviated  by  repealed 

approximation 4,    and   by  an    accurate  fohuion  of  Jphcroidai 

I      triangles.     On  tfiis  laUer  fubjecl  it  wa*i  my  inlenfion  (o  oife^  to 

H  Ibe  Siicieiy  fotne  theorems,  that  coiitaii>  fnore  direct  and  fuller 

^■ftlBilbr  tbi«  kix>d  ol  Iri^oitnmclry  than  any  (hat  I  have  yet  met 

^^Mk*     I  Am  under  the  iiecellity,  fjowevcr,  of  referving  thefe, 

ai  we))  at  tlic  folution  of  the  problem  above-mentioned,  for  l^je 

fubje^i  of  fome  future  communication*     In  the  mean  lime,  I 

think  it  is  material  to  obtcrve,  that  the  principle  laid  down  by 

Mr«  Dalby,  vt2.  that  in  afpheroidal  triangle,  of  which  the  angle 

tt  ibe  pole  and  tlie  two  {lies  are  ^iven,  the  fum  ol  the  angles  at 

the  bafe  is  the  fame  ai  in  a  fpherical  triangle^  having  tlie  fame 

fidct^  and  ihe  fame  vertical  angle,  is  not  Itridly  true,  Dniefs 

1^  eccetitricity  of  the  fpheroid  be  infinitely  frnall,   or  the 

ditngle  be  very  nearly  i fo I tL-le>;.     The  application  of  the  prin- 

l>|ilc  m«y  theretore  lead  into  error,  unlcf-i  it  be  made  with  due 

5  attcntioQ 
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ittenlion  Co  thefc  rellri^ionv.     Tiie  g£^nlleman,  juH  fiami 
will  lor;jivv  a  remark,  which  I  ceruiiily  lliould  not  iiavf:  r 
if  i  had  been  lefs  inlerefted  for  the  faccefsof  the  work,  in  wbicli 
he  ha>  ailifleJ  wtlli  1o  Euuch  abiaij'. 
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Enquiriet  concerning  the  N€Ltur€  ^f  a  Metallic  Subftance  lateljf 
/old  in  London  at  a  new  M*:tdl,  tmdtr  the  Tidt  qf  Putludium, 
ifyRiCHARD  Chinevix,  £19.  f.  /?.  S,  andM.  JL  L  A.* 

(Cimciuded  ftmH  page  1 0 1  -> 

ftXPERlMENTS  TO  P&OYS  A  FPINITV  AMONG  TRB  »t£Tltf. 

Inftance?  of  E^'p-  1-     1  diflTolvcd  one  hundred  grains  of  (ilver  in  nitric 

■ffi  iky  in  metali  gcid,  and   precipilaled   by  neutral   muriate  of  pblina.     The 

t>y  muriate  of      firccipttale,  Well  waflied  and  dried,  was  of  a  bright  llrawi 

cttloui,  and  weighed  147  gt&^  Reduced  in  a  chartiial  cruciblcj 

it  }ielded  a  button  weigbin^^  lil  ^rs.  and  ai  the  r{>ecilic  gfa* 

vtty  of  1 1.G.     The  ddlerenceol  weigbl,  between  iheuriginal 

hundred  grains  of  filver  and  the  12 Ij  wtts  owing  to  21  grainC 

of  platina,  which  had  been  drawn  down  in  prccipuaiioii  alcMig 

with  the  filvcf;  by  an  adinity  lor  thiAt  meUiL     This  alloy  a 

afled  upon  by  nitric  acid,  and  ii  great  part  of  iht-  ptatiim  isdif* 

lolvcd  along  wiiii  die  filver,  iiufis  it  veiy  eafy  to  Icparate  them 

by  the  common  melhodf. 

Mercury  imd  ^'^^*  '^'    '  dillolved  one  hundred  grain*  of  filvcr  in  nilrio 

fiivcr  prcclptut- acid,  and  added  abqiit  1 200  of  mercury.     I  poured  the  mised 
ed  in  atna^eam 
hj  green  fuU 
phiice« 


pbcina  carried 
6own  21  p*r. 
cent,  of  the 


folution  into  a  folutiorx  of  green  fulphate  nf  iron,  and  obtained 
a  very  copious  pretipiiale.  When  waftied  and  dried,  it  weigh- 
ed 9S9,  and  was  a  perfedl  amalgam,  in  Ihe  due  proportion  of 
mutual  faturation.  Its  fpcci tic  gravity  was  13,2;  butnorocr- 
cury  remained  with  it  after  expofure  to  heat. 
Mercury  and  ifp.  3.     I  dillblved  one  hundred  grains  of  ^old  in  nitro- 

gpld  picdpitaied  muriatic  acid,  and  added  toil  about  IJOO  grain, <  of  mercury. 
MM  a  fine  blue    Green  fulphate  of  iron,  poured  into  this  mixed  fuJaiion,  cauled 
mciaijic  powder,  a  precipitate  weighing  B7  4.     It  was  in  tlic  form  of  a  Hne  blue 
powder,  not  referabling  an  amalgam,   though  wholly  meiallic. 
Its  fpeciflc  giavily  I  could  not  afcerlain  ;   but  all  the  mercury 
was  expelled  by  heat. 
Experimentt  '^^^  re-agents  which  I  ufed  in  the  following  expertmentf, 

vfhh  recent  mu-  wcFC  fcccnt  raufiate  of  tin,  and  green  f*ilpbitc  of  iron.     To 

mte  of  tin,  aiid  ^  j^^ 


^ 


F&KTIKDBO    NEW    METAlt    PALLA*1IIinii^ 


hting  tlie  examples  of  anotnalou;;  precipitations,  in  mixed  fo- 
hitioni  of  the  mef&b,  more  clearly  into  view,  it  will  be  ne» 
oetlary  to  ^ate  ihe  action  of  ibcfti  faltKj  upon  a  folutiun  of 
metat  when  fepar^ie. 


»By  recent  rnariale  of  tin  we  have^  with  a  folufion  of  gold,  Action  of  Ae 
the  well  known  purple  of  Caffius.  With  plalina,  the  colour "^"^^^™"'J^ 
of  th«  liqtior  is  much  heightened.     With  mercury,  there  i»  ationiofgold. 


I 


redudioo.     Witli  copper,   a  reauaion  firnn   ihe  black »"  •^°*' "^'" 

.  rr      '  cury,  copper^ 

OSSde  at  20  per  cent,  of  oxi^en,  to  the  yellow  oxide  at  I  l,5arienic  add, 

\p€r  cent,  of  oxigen.     Wfih  arfenic  acid,    a  reduaion  to  (h<'';'^"» '""**  •^ 
llaic  of  white  oxide.     With  III ver,  with  lead,  with  antimony, 
fio  reduction.     Green  fuiphate  of  iron  reduces  none  of  the  of  green  folpbiift 
metallic  folalions,  except  thole  of  gold  and  lilver.  ^^J^^.'  ^^""^^ 

When    mixed  (blutions  of  the  metals  are  expofed  (O  thefiiverooty* 
of  recent  muriate  of  tin,  or  of  green  fuiphate  of  iron, 
have  the  following  refolts, 
£Tpcnmtn(s  4f,  5, 6,  7,  and  8.     Muriate  of  tin,  poured  Into  Exp.  writbmixeA 
a  mixed  folutionof  gold  and  mercury,  precipi tales  both  melali  *^'"*'*'"**    J?"' 
together  J  and  there  are  no  traces  of  the  purple.     Mixed  fo-rej^ent. 
ilion»  of  gold  and  antimony^  alfo  of  gold  and  arfenic  acid, 
itc  a^ed  upon  in  the  fame  manner.     Mixed  folutions  of  gold 
copper,  alio  of  gold  and  lead,  afford  refuks  fimilar  to 
tCc  of  each  metat  when  feparate. 

EiperimeaU  9,  10,  1 1,  12.  and  J  3.    With  a  fofution  of  platina 
arfenic  acid,  muriate  of  tin  gives  no  precipitate j  but  the 
oi  the  liquor  is  more  heightened  than  if  the  platina  had 
mlone  in  folution.  Plalina  and  antimony  give  a  precipitate 
by  thif  re^agent,  after  (landing  fome  ticpe ;  but  the  etietl  U  re* 
larded  by  the  excefs  of  acid  in  the  folution  of  antimony.   Pla- 
tina and  copper,  alfo  platina  and  lead^  are  aded  upon  as  the 
fbparate  folations  of  thefe  metals.      Platina  and  iiiver  are 
rrecipilaled  logetlier  by  green  lulphate  of  iron.  Grcea  fwlphne 

£rperimeni^  14,  15,  16.    Mercury  and  copper,  mercnryand 
id,  mifo  mercury  and  arfenic,  are  precipitated  in  the  metallic 
te  by  recent  muriate  of  tin. 
From  ihcfe  experiments  it  is  evident, 
Hr    lit.  That  gold  has  an  affinity  for  mercury,  for  antimony,  Drdudiont  of 
^Lnd  for  arfenic.  '  "^l^W*"'" 

^B    dd.  That  platina  has  an  affinity  for  filver,  for  mercury,  and  cury,  3ntini«oy« 


H^rCK 


4 


imooy;  and  that  it  is  influenced   by  the  prefcnte  of  *rfenic  5  platina 

and  filvfr,  mer» 


CU17,  ^ntimonyi 
5d.  That  filver  has  an  affinity  for  mercury.  fil«r  and  mcr- 

Vol.  VU._Ma«ck,  ISO*.         N  ♦th.Tbat'7'™Ti;, 


andcopp«i|lti4*  m 

■r<CBic«  ■ 
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Mixed  folutioni 
of  more  than 
two  metal*  are 
roorf  ftriktng 
and  mott  cooi- 

pkE. 


4lli.  That  mercury  ha$  an  affinity  for  cx)pperj  for  lead, 
for  arfenic. 

This  fanes  of  experiments  is  not  intended  as  a  fyflem  of 
meLallic  affinities ;  but  as  a  few  fads  ilated  to  corroborate  an 
airertion,  1  am  well  aware  ihat  many  others  might  be  noticed; 
but  it  is  not  my  intention  to  enter  furlher  into  this  fybject.  In 
the  prefent  paper.  The  gcncfal  importance  of  the  principle, 
and  the  extensive  influence  it  i<;  hkcly  to  have  upon  chemifiry, 
demand  that  it  (liould  be  treated  by  nmlliplicd  refearchcs. 
The  experiments  that  can  elucidate  it  are  of  the  mofl  delicate 
oaturei  and  require  peculiar  care;  for  they  do  not  alway* 
fucceed,  unlefs  performed  under  the  inofl  favoiuable  circum-  ^ 
ftances.  ^ 

Wfjen  mixed  fohilions  of  three  or  more  metals  are  cxpofed 
to  the  action  of  recent  muriate  of  tin,  or  of  green  fiilphate  of 
iron^  their  aflion  upon  each  other  appears  in  a  much  more 
(Iriking,  a$  alfo  in  a  much  more  complicated  point  of  view 


m 
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£XPEIUMENTS    UPON    PLATINA, 


on  platiai,      I  ihall  now  ftate  fomc  experiments  which  I  have  had  occaGon 
to  make  upon  platina,  during  the  foregoing  refearchcs.     Very 


prtcip*  by  lime  ', 
rtdiffolvtd  in 
nitric  Acid ;  th« 
acid  exptlkd 
from  the  otide 
by  ht*ti  oxide 
reduced  by 
HoDplc  igmtion. 
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little  is  known  concerning  tliis  raetal,  its  oxides,  or  its  faks;^ 
and,  although  1  have  not  had  occasion  to  extend  the  enquiries  a 
very  far,  yet  my  experiments  may  ferve  to  cftablifli  a  few 
points. 

I  diJiblved  a  quantity  of  purified  platina**^  in  nitro-muriatir 
acid»  and  precipilated  by  lime.  A  great  portion  of  plali 
remained  in  the  h'quor,  although  I  had  ufed  an  excefs  of  the 
above  earth,  I  rediflblved  the  precipitate  in  nitric  actd,  and 
evaporated  to  drynef>=.  The  refult  was,  a  fubnitrate  of  platina. 
1  then  expofed  the  mats,  in  a  crucible,  to  a  heat  capable  of 
expelhijg  the  acid  altogether;  and  the  oxide  remained  alone* 
When  this  was  reddened,  at  a  heat  which  certainly  was  not 
capable  oi'  nieltmg  filver,  the  oxide  was  reduced,  and  ap- 
peared wilb  a  metallic  tufire.     The  weight  of  the  various 

♦  By  purified  platina,  I  liavr  always  underflood,  in  this  Paper, 
platina  reduced,  it  a  gentk  heat,  from  the  falc  obtained  hy  pouring 
a  corccntrate  folution  of  muriate  of  ammoniii  into  a  concentrate  fo- 
lution  cf  phitrna.  m 

prodii^l 
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produ^«  m  die  above  experiments,  was  fuch  m  to  give  the 
ibilowtng   proportions   in   tlie  oxide,    and  the  (abnitrate  of 
{){atina. 
Vellow  cncideof  platlna  1%  compofed  of, 

Flatina         ...  87 

Oxigen    •        -        .        'Is 


J  00. 


Suboiirate  of  platina  is  compofed  of. 
The  above  oxide  of  plalina 
Nitric  add  and  water     - 


%9 

n 
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Hence  compo* 
nent  parts  of  the 

ozide  i 


ud  of  the  Tub* 
jutnte* 


100. 
But,  in  the  rediiflion  of  liiis  oxide  of  platlna,  it  becanrteof  a 
'|reen  colour  ;  and  remained  during  fome  lime  in  that  flalc. 
Kiirale  of  platina  fometiines  becomes  of  a  pale  green  at  the 
fdgf^,  when  evaporated  to  dr^nefs;  and  ammonJa  aiTumes  a 
green  colour  when  in  holds  oxide  of  platina  in  tblution*  as  we 
have  feen  more  particularly  with  palladium*  This,  therefore, 
b  a  fecond  oxide  of  platina.  It  contains  but  kvenpareem^ 
'  V  oxigen, 

I  diffolved  a  known  portion  of  platina  m  nitro^muriatic  acid, 
and  expelled  the  nitric  acid,  by  pouring  in  a  fuffictent  quantity 
of  the  muriatic ;  and  then  evaporated  to  dryiieft.  By  this  expCv 
Ttment  I  learned,  Ihat  the  infotuble  muriate  of  platina  ii  com* 
pofed  of. 

Yellow  oxide  of  platina        -         -        70 
Muriatic  acid  and  water  •        -        -30 

100. 
I  then  expelled  the  muriatic  acid  by  the  fulphurici  and  eva- 
porated again  to  drynefs.     I  found  the  infoluble  fulpKale  of 
Co  be  compofed  of. 


Two  otUok  of 
platina ;  yellow 
with  13  per. 
cent,  oxysen  { 
jgreeo  with  ooty 
7  per.  cent- 


Oxide  of  plalina 
Acid  and  water 


100,0. 


Cotnpofi«  pttti 
of  iofplubilc  mil- 
rUM  ol  platiAi  I 


1 

•Ad  of  the  in*       ■ 
foiutde  fu]pkitte«    " 


By  moch  the  moft  delicate  tefl  for  plalina  is  muriate  of  tin,  Mmriatttftm  U 
Aiblotion  of  the  former,  fo  pale  a?  hardly  to  be  diflinguiJhed  *^'^^'^! 
&om  water,  aflumes  a  bright  red  by  a  fmgle  drop  of  the  recent 
moriaiic  folution  of  the  latter  metal.  If  mercury  be  prefent,  the 
oolottr  ii  much  darker.     Recent  (miriate  of  tin,  poured  into  a 
folation  of  the  muriate  formed  by  the  red  oxide  o^  mercury, 

N  2  converts 
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converts 


oxigcnized 


o  the  marlate  formed  by  the  1 
but,  ftiurlly  after,  tbe  mercury  is  reduced 
Hence  it  wbs,  thai  Ihe  alloy  of  platfna  and  mercury  always 
gave  a  deeper  coloured  precipiUte  than  platlnai  with  muriate 
of  tin. 

Neither  pTatina  nor  mefcuryare  precipitated  hj  prodic  acid' 
or  by  the  prufliales.     But,  if  fulphalei  nitrate,  or  muriate  of 
mmtf  iacly  i  but  plaluja  be  poured  into  pritHiate  of  mercury,  an  orange*coloure<| 
they 40 jointly,    precipitate   ii    immediately   formed;    and»   in   fome  cafes,  m 
mixed  fotulion  of  platina  and  mercury  give*  a  fimilar  pre- 
cipitate by  pruQic  acid  alone. 
Phtloaiifimpir     Plitina  ii  one  of  the  metals  which  are  precipttftted  by  ful- 
hilroffcn!  phufeltcd  hydrogen,  without  the  ncceflity  of  a  double  affinity. 

Ofdo'^ifimtiti      The  mffinities  of  piatina  differ  much  from  what  is  generally  ' 
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(bited  in  ths  tables.  By  tbe  few  acids  I  liave  had  occasion  la 
iry,  oxide  of  platina  is  altra^ed  in  the  following  order;  I'uU 
phuric,  oxalic,  muriatic,  phofphoric,  fluoric*  arfenic,  tartaric, 
citric,  benioic,  nitric,  acetic,  and  boraclc. 

That  tfafphuric  acid  fhoutd  altra^  the  oxide  of  platina  with 
greater  force  than  the  muriatic,  i&  an  unanfwerable  argument 
to  an  opinion  which  was  long  fupporled  by  many  philofophers^ 
mnd  which  h  not  yet  altogether  abandoned  by  them.  Muriatic 
acid  has  been  faid  to  contribute  to  the  folution  of  gold  or 
plaLina,  in  nitro. muriatic  acid,  in  (he  fame  manner  as  ful- 
phuric  acid  is  fuppofed  to  promaie  the  decompofitton  of  water, 
during  the  folution  of  iron  by  that  acid  diluted.  The  affinity 
of  muriatic  acid  for  the  oxide  of  gold  or  of  platina,  has  been 
looked  upon  as  the  difpofing  caufc  that  nitric  acid  is  decom- 
pofed  by  ihofe  metals.  But  it  is  evident  that  fome  other  ac> 
tion  takes  place;  for,  fulphuric  acid,  which  has  a  (Ironger 
affinity  for  oxide  of  platina  than  muriatic  acid,  does  not  tn  the 
kaft  promote  the  decompofition  of  nitric  acid  by  gold^  or  by 
platina. 


Oft  the  natttie 
and  life  of 


CONCLt7llOK. 

The  fubHance  which  has  been  treated  of  in  this  papera  tnuJl 
convince  us  how  dangerous  it  ii  to  form  a  theory  before  we  are 


(» 


cejicnlhyp«die>  provided  with  a  fuflficicnt  imniber  of  fe^s,  or  to  fubditute  the 
refults  of  a  few  obfervalions,  for  Ihe  general  bwi  of  nature. 
If  a  theory  is  foQwiii&es  ufeful,  as  aflandard  to  which  we  majr 
refer  oar  knowledge^  it  is  at  other  times  prejudicialj  by  creat- 
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Jfl^  an  attachment  in  ouf  minds  (o  precoi»ceiired  ideas,  which 
hftve  been  aJmiUed  without  inquiring  whether  from  truth  or 
from  convetiience.  We  eailly  correct  our  judgment  as  to 
i^&;  and  the  evidence  of  experiment  is  equally  convincing 
lo  aH  perfon^.  But  Iheoriet*  not  admitting  of  mathematical 
tiemonHration,  and  being  but  the  interpretation  of  »  ferjes  of 
hSUt  axe  ihe  creatures  of  opinion,  and  are  governed  by  the 
varioiu  imprei^ons  made  upon  every  individual.  Nature 
laughs  at  our  fpecufations  j  and  though  from  time  to  time  we 
receive  fuch  warnings  ai  (hmild  awak^t^  us  to  a  due  (enfe  of 
our  1  incited  knowledge*  we  are  prefented  with  an  ample  com- 
petifation*  in  the  extenfion  of  our  viewi,  and  a  nearer  ap- 
proach to  immutable  truth. 

The  affinities  of  metats  for  etch  other  arc  likely  to  be  of  the 'T*'*  »ffiii!fy  of 
moil  extenG ve  influence  in  cheminry .  They  will  promote  fcep-Q^},^,,  fo ftronf l<] 
licifm  witli  regard  to  future  difcoveries,  and  throw  forae  doubti  A^wo  i«  the 
Upon  oar  prefent  knowledge.  Palladium  is  certainly  not  tefi  SHy^biduce*"**' 
different  from  the  elements  that  compofe  it,  and  from  all  other  doubti  to  the 
metalf,  than  any  two  can  be  from  each  other.  Within  the  latl  ^*^^'^°^1'" 
fifteen  or  twenty  years^  feverat  new  metals  and  new  earths  have 
been  made  known  to  the  world.  The  names  that  fupport  thefe 
difcoveries  are  refpeflabfe,  and  the  experiments  decisive.  If  wo 
do  not  give  our  aflTent  to  them,  no  tingle  propolition  in  che- 
miflry  can  for  a  moment  fland.  But,  whether  all  thefe  are  really 
liiapie  fubftances,  or  compounds  not  yet  rcfolved  into  their 
etensents,  it  what  Uie  authors  themfelves  cannot  poiitivety  a(- 
ftri;  nor  would  it  in  the  leafl  dimintlh  the  merit  of  their 
observations,  if  future  experiments  lliould  prove  ihem  to  have 
beeo  midaken,  as  to  the  (iroplicity  of  thofe  fubltanccs.  This 
lemark  fhoald  not  be  confined  to  lat^r  difcoveries;  it  may  as 
juilly  be  applied  to  thofe  earths  and  metals  with  which  we  have 
been  long  acquainted. 

With  regard  lo  the  melaK,  we  have  feen  how  little  depend- Biltik 
ance  is  to  be  placed  on  fpecificgravilien.    A  contrary  anomaly  J^j'f  J[^^a 
to  that  which  operates  upon  platina  and  mercury,  may  take  pli^cd* 
piece  in  others;  and  tiiey  may  become  as  much  heavier  than 
0mme&n,  as  the  former  become  lighter*     In  this  £bte  of  union, 
thejr  may  for  a  long  time  appear  homogeneous,  even  by  the 
left  of  chemical  re-agents.     One  of  the  properties  that  renders 
■Mtellic  fubAances  fo  precious  is,  their  eafy  formation  into  fuch 
inftraments  mi  our  necetEties  require.     The  fragile  metali  are 
but  of  fecondvy  coDiequenccj  andj  atmoilj  ferve  to  con  i 
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on  tbofe  which  are  dudile,  fome  quality  which  adapts  them 
better  to  particular  purpofes.  It  ofteti  happens  that,  by  being 
alloyed,  two  dudi!*:-  melaU  become  fragile;  but  we  have  oo 
inAance  of  the  contrary  effed  in  any  high  degree.  It  i*  there- 
fore more  to  be  fuppofed  Ihat  we  (houtd  took  to  fimpUhcation 
among  the  fragile  meiaU;  and,  even  at  lliii  early  period,  it 
way  not  be  too  Ipeculativc  to  coiifider  the  melalUc  bodies  i 
an  order  which  may  bring  logeiher  thofe  ivhich  pollels  th 
greateil  number  of  iirailar  ihara^ers. 

As  an  indance  of  this  approximation,  it  n^ay  be  obferved, 
that  nickel  and  cobalt  firongly  participate  In  the  properlics  of 
copper  and  iron.  The  two  ibrmer  metals  were  long  regarded 
as  mixtures;  and  the  dfmbts  of  the  ancient  chemifts,  who 
feared  to  pronounce  a?i  to  llicir  nalure,  mav  fliU  be  proved  to 
have  more  hiundalion  in  truth  than  the  aflertion  of  the  moderns, 
who  have  declared  them  to  be  hmple.  A^ted  upon  by  the  fame 
menflrua,  forming  infoiubic  compounds  wilb  the  fame  acids, 
and  folublc  aiikc  m  other  lubRances,  they  have  but  one  or  two 
marked  properties  that  tcad  us  to  confider  ihcm  as  diQindt 
metals«  But  palladium  has  at  leafl  five  or  £x  charader%  as 
(Irongas  ihofe  of  any  metal  whalftjevcr,  that  diftinguitli  it,  not 
only  from  its  elements,  but  alfo  Irom  all  other  raelaU. 

Among  ihetfjnlis,  ihi^  approximation  is  f^ill  more  apparent. 
A  leading  characler  of  thefe  lubftances  is,  iheir  tendency  to 
enter  into  faline  combination,  in  which  they  receive  new  pro- 
perties, and  perform  new  fundions.  If  we  rank  ihem  accord- 
ing to  this  general  tendency,  we  fhall  have  the  following  order  f 
barytes  and  flrotitia;  lime  and  magnefia;  glucine  and  alumina; 
zircon  and  Olica»  And,  if  we  confider  them  two  by  two  in 
this  order,  which  is  a  natural  one»  we  limit  bring  together 
precifely  thofe  which  differ  by  the  fmatlelt  number  of  chemical 
cliaraflcr^. 

This  inveftigation  might  be  purfncd  Atl)  further;  but  we 
nmli  wait  the  rcfuli  of  experiments:  a  wide  field  is  open  for 
relearch.  In  the  dark  ages  of  chcmillry,  the  objetl  was,  to 
rival  nature  j  and  the  fubHance  which  the  adepts  of  thofe  days 
were  bufied  to  create,  was  univerfally  allowed  to  be  (imple. 
In  a  more  enlightened  period,  we  have  extended  oar  enqui- 
rieft,  and  muItiplieJ  the  number  of  the  elements.  The  laft 
taik  will  bo  Lo  (implily;  and,  by  a  clofer  obfcrvalion  of 
nature,  lo  team  from  what  a  fmall  ftore  of  primitive  materials. 
It  that  we  behold  and  wonder  at  was  created. 

IV.  Obfcrvation 
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TV. 

QbjhvtUiwU  on  Jhme  reniarkatkle  Strata  of  Flint  in  a  Chalk-Pit 
t«  the  IJie  qf  Wigfu^  in  a  Letter  from  Sir  Hehky  C  h  a  b  i.  e  s 
Emclkfield,  Bart,  F,  R.  S.  to  John   Latham,   M,  D, 
F.R.S.andL.S.* 
Dba&  SiB, 

/\S  you  confidered  the  fpecimona  of  flint  which  I  ftiewed  InTrodttQofy 

jrou  worthy  of  the  notice  of  the  Lmnean  Society,  I  tranfmll"^'^^"''''*"'- 

them  to  you*  together  with  fuch  an  ^iccount  of  ihe  fitualion 

iu  which  I  found  them,  as  may  perhaps  lead   (o  a  guefs  of 

the  caufef  of  their  prefent  very  extraordinary  condition*  and 

wit!  at  leafl  ferve  as  a  guide  to  thofe  who  may  wiHi  at  a  future 

lime  to  infpcct  the  curious  pit  where  I  found  Ihem, 

Before  I  enter  on  the  particular  defcription  of  that  fpot, 
I  caiinothelp  fayjng  a  few  words  on  the  Kthology  of  iKc  ifland 
in  genermi,  which  has  not  that  I  know  of,  been  defcribed,  as 
it  highly  deferves,  by  any  iiaturalift.  Had  1  been  equal  to 
fuch  a  Uiik,  opportunities  of  obfervation  were  wanting,  and 
the  phenotnenon  which  I  am  about  to  defcrlbe,  was  difcovered 
by  me  fo  fhort  a  time  before  I  quitted  the  ifland,  tlmt  I  had 
Dot  lime  to  ii^fped  more  than  one  pit,  bcfides  that  in  which 
1  obferved  h. 

The  Ifle  of  Wight,  which  is  nearly  uf  a  rhoniboidal  form.  Geological  ic* 
lie*  with  refpedto  its  four  angles,  almoft  abfolutely  in  the  four  count  of  thciffl 
points  of  the  compafs.  It  is  divided  into  two  very  nearly 
equal  parts  by  a  range  of  chalk  hijls^  whofe  general  diredion 
Jidue  eall  and  well.  Thefe  hilU  do  not,  however,  lie  in  a 
(Iraight  line,  nor  are  ihey  at  all  of  equal  breadth  or  height 
throughout  iheir  entent*  At  Bembridge,  where  they  form 
the  eallern  point  of  the  ifland,  they  rife  abruptly  from  the 
Tea  to  the  height  of  about  iOO  feet;  and  bending  a  little  to 
the  northward,  they  continue  of  nearly  the  fame  elevation, 
and  a  very  narrow  breadth,  ttll  they  terminate  at  ihe  valley 
through  which  the  Medina  runs.  To  the  weft  of  the  M«/dina 
the  range  grows  confidcrably  wider  and  it  fubdivided  into 
fev^raJ  fubordinate  vallies.  This  additional  breadth  gives  the 
foulhern  limit  a  great  curvature  to  the  foulh,  while  the  northern 
line  remains  nearly  ftraight.  Tbeir  elevation  incr^afeii  much, 
Aod  ai  Motliflon  is  700  teel.     The  acute  and  perpendicular 

*  From  the  Tranf.  of  thi  Linnean  Society,  vol.  IV. 

promontory 
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<SeoIojical  le-    promontory  in  which  they  t«rmtnate  lo  the  weft,  well  known 
©Twjghc  ^y  ^^^  name  of  the  Needles  is  nearJy  as  high  as  Moltiflon. 

Bf  fide  the  vaJIey  of  the  Medina*  ihr*  range  is  fingularly  in« 
lerfuoted  by  two  vallies  cxaftly  fimilar  lo  each  other,  at  the 
two  ends  of  the  inaiid.  Bradtn^  Haven  renderi  Yaverland 
Hi  the  eail  ^hBr>ft  an  lOe,  and  llic  Varmouth  inlet  cuts  off  the 
wellern  end  To  nearly^  that  at  high  ltde«  il  it  quite  inrulate4 
at  frelliwater  gate. 

To  the  nortli  of  this  range  of  chalk  hills  the  foil  it  chieflj 
clay,  with  a  fuperftralum,  in  many  parls  of  gra%'el,  llie 
clay  is  interfered  with  many  beds  of  ftone  of  difTerent 
qualities^  and  which  appear  to  lie  in  great  confufion.  Oflhefe 
foiTie  are  grit  with  a  flight  admixture  of  calcareous  matter, 
others  have  nearly  equal  part*  of  fand  and  lime,  and  others 
are  purely  c-alcareou*;.  In  the  fir(l  which  are  of  great  hardnefs, 
Tery  few  extraneous  bodies  appaar.  In  the  fecond,  are  many 
fine  impreflions  of  fhells,  while  the  la  ft  are  almotl  entirely 
com}>ofed  of  moulds  of  turbinated  (hells^  lb  as  lo  appear  quite 
honey-combed  by  them*  This  flone  is  however,  of  gfeat 
durability  for  the  walli  of  Cowea  Caflle^  which  was  built  by 
Henry  VII L  and  is  expofed  to  ihe  fea  air  from  the  well  and 
fiortli,  are  as  perfect  as  on  the  day  in  which  they  were  built. 
Below  all  ihefe  flrala  of  (lone  at  eafi  Cowes,  and  juil  above 
a  bed  of  black  and  folid  clay  ts  a  firatum  of  fliells  about  two 
feet  thick,  of  which  a  fpecimen  accompanies  this;  and  which 
U  totally  compofed  of  thefe  fliells  without  any  admixture  or 
earth  whatfoever.  As  the  Lea  makes  great  inroads  here,  vafl 
heaps  of  thefe  fhells  lie  on  the  beach,  and  feem  juft  waflied 
up  by  the  waves,  inftead  of  being  torn  from  their  bed  in  the 
clifl"!  They  appear  nearly  in  Ihe  fame  dale  as  thofe  on  the 
Hiniplbire  coafl,  which  have  long  been  famous  among  na* 
turaljft«»  In  the  bed  at  eaJi  Cowes,  there  appears,  however, 
no  variety  ;  for  I  coiitd  fee  no  fpecies  but  what  are  here  ex- 
hibited. 

Whatever  confuOon  in  the  Hrata  appears  to  the  north  of  fba 
chalk  range,  or  in  thai  range  itfelf,  difappears  to  the  fouth  of 
it,  where  the  ftrala  are  nearly  m  a  horizontal  poClion,  and 
fingularly  regular  and  undiflurbed.  The  fea  coafl  from  Bem- 
bridge,  fouth  to  the  Needles,  except  in  the  fmall  extent  of 
Sandown  Maifii,  is  every  where  higher  than  the  immediately  - 
contiguous  land  of  the  ifland«  and  to  the  fouth-eaf!,  nfes  into 
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»  v»l!  ran^  of  hilh  rumung  from  Dannofe  wcfl  to  St,  Catha*  Geological  ac- 

rioes.     The  fubiuataoi   of  tliele  hills  feem  everywhere  to^- wigKt!^^** 

be  cUjr  lying  in  (lra(^  of  ditlerent  colour  and  purity.     The 

lowell  i^  black  and  very  liard  ;  approaching  to  (hale.     Abovo 

tbil  forne  Orata  have  a  great  mixture  ot  fand,  and  take  the 

appearance  d(  a  foft  Aone,  breakii>g  into  very  regular  cubical 

foroBi.     Thf^ft:  ilriiU  extend  over  the  whole  louihern  part  of 

Ihe  illaDdf  and  terroinatc  agaiiiQ  ihc  chalk  range  veryfuddenly. 

Above  the  c  ay  ftraU  i^  a  bed  of  ftone  id  thin  layersj  an<|  of 

very  mingled  materials,    but  in  general  very  hard.     Great 

quantities  of  chert  or  flint  modulei  appear  in  this  (lone.     Tbe 

general  Lhicknefs  of  the  ftratam  is  from  UO  to  200  feet.  Above 

thu  the   highell  hiils  of  the  range  have  a  (Yraiuin  of  chalk* 

Dot  pure  or  white  as  that  of  the  chalk  range  properly  fo  called, 

bor  producing  flint  fo  blapk. 

The  height  of  Dunnofe  h  800  feet  above  low  water  mark^ 
St  Catharine's  hill  is  at  leafl  d50.  Of  the  former  I  had  no 
oppoflanity  of  examining  accurately  the  thicknefs  of  the  Aralai 
buial  St«  Catharine's  the  flra^a  are  as  follow^ 

Chalk     -    230  feet 

Stone    -     200  feet«  or  perhaps  not  quite  fo  much 
Dtay  u4  !>and     •     400  feet 

850. 

This  arrangement  accounts  entirely  for  the  formatioti  of  that 
iiDgular  cnaft  called  the  UnderclIC  which  extends  from 
Paonofe  to  St.  Catharine's;  and  is  compofed  of  the  confufed 
fragtnents  of  the  upper  flralumofrock.  whtc!t  have  given  wa/ 
and  rolled  down^  as  the  fubflratum  of  clay  has  been  wafhed 
iway  by  the  fea.  In  roofl  parts  tbe  procefs  feemt  Dearly  at  s^ 
fknd  ;  the  coall  being  now  prote£led  by  the  fallen  rockt ;  bat 
»t  St.  Catharine's,  great  devaHation  is  (iill  taking  place.  The 
earth-fall  mentioned  fail  year,  was  a  very  fmall  operation^ 
when  compared  with  the  relics  of  former  convutfions. 

Froin  this  (hort  Iketch  of  the  general  poCtton  of  the  flratt 
m  the  iOand«  I  return  to  the  particular  fubje^  of  Che  prefent 
paper. 

The  ch^Ik  pit,  which  I  am  about  to  defcribe  ia  fituated  on  DcrcnptiMi  of  a 
the  norlliern  edge  of  the  chalk  range  jufi  out  of  the  village  of  !?''!''" ^J'' 
Carilbrook*  and  about  an  hundred  yards  beyond  the  divifion  with  <«ajni  of 
t>f  Ihe  roadi  to  Yarmouth  and  Shorwell.    The  pit  is  open  to  ?'"'•  **agul«Jf 
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Ihc  etft.  T*hc  fhata  of  chalk  are  very  regular  from  two  lo  fi 
feet  in  thicknefs,  and  divided  by  Teams  of  flint  from  fix  inch 
to  nine  inche*  in  depth:  The  flints  are  as  ufual  in  nodules 
different  fizesfrom  the  fire  of  the  M  to  twice  the  fizc  of 
inan'f  head.  The  whole  dip  northward  with  an  inclination  of 
at  lead  67  degrees.  Perpendicular  filfures  run  through  the 
whole  from  north  to  fouth^  the  fides  of  which  are  nearly  at 
flai  and  fmooth  a^  a  wall.  As  thefe  fiflures  are  followed  witii^ 
convenience  in  working  the  pit,  an  evtenfive  face  was  laim 
open  when  I  faw  it,  and  the  appearance  wai  as  in  the  annexed 
Iketch.  See  Flate  XI.  On  examining  the  bed$  of  flint  nearly, , 
I  wai  aftonifhed  to  find  that  every  flint,  though  lying  in 
place,  and  retaining  perfedly  its  original  (hape»  was  more 
lefs  burft  and  fliattered^  fome  few  were  only  fplit  into  larj 
pieces^  but  the  greater  part  were  broken  into  fmall  fragmen 
and  fome  abfobtely  reduced  to  impalpable  powder.  From  one 
which  had  fulTered  the  moil,  the  annexed  fpecimcn  wastaken- 
The  powder  was  fo  very  fine  that  I  conceived  it  muft  hare 
been  mixed  with  chalk  j  but  on  wartiingit  with  diluted  marine 
acid,  I  found  that  it  wa<^  purely  filiccotis.  Indeed  the  chalk 
which  furrounds  thefe  flints  is  uncommonly  foird,  and  docsnot 
exhibit  cracks  or  marks  of  any  violence  except  the  great  fif- 
fure*  before  mentioned.  A  Fpecinven  of  the  flint  powder  after 
wafhing  in  the  acid  u  fent  with  the  other. 

1  muft  obferve  that  I  had  but  an  imperfeft  opportunity  of  in- 
fpefbng  the  flints  which  lay  at  a  diftance  from  the  fiflure,  fuch 
however  a^  I  could  fee  in  the  bed  then  working  appeared  to 
have  been  lefs  lliatieredin  proportion  as  they  were  more  remote 
from  the  fiflure,  but  all  had  fuffered  more  or  lefs. 

About  200  yards  below  the  pit,  and  nearer  to  Carifbrook 
village,  the  road  is  in  part  cut  through  the  chalk,  and  the  bedf 
of  flint  expofed  by  that  means  exhibit  the  fame  appearances  tc 
thofe  in  the  pit  above. 

The  chalk  pit  above  Shide  Bridge,  which  is  the  only  one  I 
had  an  opportunity  of  examining  after  my  difcovery  of  th« 
phoenomcnon  above  defcri bed,  prefects  in  fome  degree  the  fame 
appearances,  but  does  not  afford  fo  good  an  opportunity  of 
viewing  the  ftrala  as  that  at  Cariibrook.  The  flrata  did  ool 
appear  to  me  to  lie  fo  regularly  nor  the  flints  to  be  difpofed  f« 
much  in  beds  a^  at  Cariibrook*     They  were  however  ex^ 

tremcl) 
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\y  broken  and  (battered  and  apparently  the  moft  fo  where 
ipej  by  mod  in  ftrata.  The  firata  had  alfo  a  great  inclination 
f  fir  dip  ta  tfje  north. 

Although  it  would  be  rafti  to  attempt  to  account  for  this  very  Conjedure  u  t» 
•  |lngttlar  ftateof  dearuaion  of  the  flJnts  in  the  Carilbrook  pit,  ^l^!',l''l^*^ 
inct  rt  is  iiDpoflibte  not  to  offer  fome  conje6!ures  on  the  fuhje^.  the  period  when 
^  fThere  can  be  very  little  doubt  that  the  ftrata  though  dow  fo*^'"'  ^'^^  ^'^^ 
jochned  was  originally  formed  in  a  horizontal  poution.    When  dined  to  Aide  on. 
Ib«  tremendous  convulfion  look  pbce  which  funk  them  to  the  «ch  other,  ud 
aiion  ID  which  Ihey  now  appear  (at  which  lime  the  cban-  cruftied  by  this 
which  fcparates  the  Ifle  of  Wight  from  the  main  land  was  ^'lo'ait"** 

p«  formed)  the  ftrata  of  chalk,  in  the  aft  of  ftiblldence 

m  tendency  to  Hide  on  each  other,  and  lhi<5  would  be  exerted 

mA  fcnfibly  where  from  the  admixture  of  the  flints  the  cohe- 

of  the  parts  of  the  chalk  was  the  weakeft.     This  motion 

rather  ftrain  of  fo  enormous  a  weight  might  in  an  inftanl 

tbe  flints,  though  their  refiflance  flopped  the  incipient 

for  the  flints  though  cmfhed  to  powder  are  not  dif- 

.,  which  muft  have  been  the  cafe  had  the  beds  flipped 

ly.     This  conjecture  is  perhaps  flrcngthened  by  what  I 

in  a  few  detached  nodules  of  flint  in  iHe  chalk  flrata 

viifdi  did  not  appear  to  have  fuffered  as  thofe  In  the  beds  df 

fint  Have  done.     I  may  here  add  that  it  feemed  as  if  in  fame 

place*  the  fine  powder  of  the  flints  had  run  down,  and  inveft- 

d  the  nearer  parts  of  the  tifTure  with  a  thin  coaling  of  the 

igglatinated  duft;  but  this  may  poflibfy  have  taken  place  flnce 

Ibe^Keof  the  (liTure  has  been  expofed  to  the  weather* 

Pffhapt  it  may  not  be  totally  foreign  from  the  prefent  fub-  AppeanncM  of 

to  mention  that  in  a  very  great  chalk  pit  at  the  village  of^BriihdiS'm."**^ 

on,  a  mtfe  north  of  Brighlhelmflone,  in  which  the  flints  lie  iione. 

a  very  regular  ami  nearly  horfzonlal  ftrata,  but  which  has 

vaft  perpendicular  fifl'urcs  in  the  chalk;  the  fiffures  are  in 

J  places  filled   to  a  confidcrable  extent  with  a  vtry  thin 

of  pure  flint  exadly  as  if  the  flinL,  not  being  quite  bard 

when  Ihe  fiflures  took  place,  had  been  fqueezed  out  of  ihe 

bed*  and  run  into  the  fiflores  as  folt  pitch  would  do.     I  do  not 

mean  at  all  to  fay  that  this  v^a.^  the  cafe,  but  merely  lodefchbe 

liie  appearances.     In  the  chalk  pit  jufl  below  the  churcb  at 

Brjghlhclinftone  another  fmgufar  appearance  may  be   feen. 

Tbeopper  part  of  the  chalk  is  m  feparaie  malfes,  not  properly 

1^  but  wUb  alt  tlieir  tender  angles  ftiarp  exactly  as  if  juft 

broken 
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broken  to  pieces  to  put  into  (he  lUnc  kiln,  and  quite  cl 
nearly  of  a  fise.  andalrooft  without  an^  cbalk  powder  tkiMM^^ 
with  them, 

I  remain,  $ic, 
SoMihampton^  Jan*  122,  1800. 


Dejbripiion  of  a  mercurial  Air-pump,   qf  unUmiled  fihatifi 
Fouer^  leUh  a  Wooden  Pifion^  working  in  a  Wooden  Cylit 
ifc*    By  Sir  A.  N.  Edelchavtl,  4rc.  4"^.    Cotnmunit 
by  the  Author, 

CoftAruftlooof  AlAVING  refided  a  long  time  In  a  place^  where  no 
10  tir  pump  in   thematical  inftrument  maker  could  be  had.  I  was  oblige 

which  na  reft*  •*■  .ir  ««•  •  •! 

4uai  (pace  it  Itfu  contrive  fofne  method  of  conltruclmg  an  air-pump,  in  wl 
common  workmen  and  common  materials  couTd  be  emploj 
Beddes  which,  at  in  almofl  all  former  conjlru^ions  of  thill 
ilrumcnt,  a  fmall  fpaceexiils  in  fomepartof  Ihcm,  where  the 
air  remains  condenfedj  and  confecjuently  a  limit  is  fixed  to  tlie 
expan^on,  I  was  defirous,  if  poflible,  to  remove  this  feemingly 
maierial,  though  in  good  pumps  inlinilely  fmall  defeQ.  Thcfe 
con li derations  led  me  many  years  ago  to  a  cotitrj  vance^  of  which 
the  following  fliort  defcription  may  give  a  notion,  refervingft 
more  detailed  one,  with  a  more  parlictilar  account  of  it»  effeBi, 
to  a  fulure  publication. 
Pefcripdtn  wrlih  A  B  C  D,  Plate  XIl.  I's  a  folid  piftonof  wood,  cylindricalof 
Iroprrttci  bf  ^^^^r*^'  ^  moving  up  and  down  in  a  fimilar  wooden  box  or  tubci 
roercuri  ratfed  E  F  G  H,  by  means  of  rack-work  at  H.  The  pifton  filli  the 
wd^r^VV  ^^^  '"  '^^  ^^^^  length  as  eiaaiy  as  poffible,  without  touching 
«  ptog,  and  the  and  producing  friflion  againft  the  fides.  For  that  purpofe  tba 
upper "mmuni-  pjQon  is  guided  at  the  lower  end  by  an  iron  rod  K  I,  fixed  ift 

^tton  with  the      ,      ,  r    t      1  I  '  ,         -n  t        * 

ficfiivcr  11  mUc  ^-he  bottom  of  the  box  and  entering  the  prftoti,  and  at  its  uppft 
through  in  iron  part  by  a  roller,  which  runs  along  t^e  inner  furlaceof  the  bar* 
'^^  fcK     The  cavity  of  the  wooden  box  exttfnds  through  the  canal 

FMf  to  the  iron  cock  O,  and  communicates  at  M  with  a  pel' 


*  I  havff,  m  the  execution,  preferred  the  fquare  form, 
tafy  to  make  exafl  and  cqud  in  itf  whole  lepgth. 

'f  All  the  wooden  parts  are  made  of  ftrongoak,  and  Mt^t 
mtM  a  good  ft&nou«  varniili,  to  preveui  the  abfgrptioo  of  meraif] 

pendicdZi 
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liar  gtafs  lube  M  N  and  the  ghU  fpher«  P.  This  fphcrc  Air  paApopeM 
limmeaed  with  an  iron  cook  Q  R,  having  t wo oppofite  per-  ^ryia^^oU* 
forationsj  one  ^oing  honzontally  to  R,  where  a  fmall  outfideen  kwnl,  en, 
JfUr  penntU  a  communication  with  the  glafs  ball  S  Y;   the 
Bmt^  placed  peqjendicularly,  opens  a  paifage  from  the  com- 
Bpn  receiver  VT  to  the  fphere.     The  inftniment  being  thas 
PhjAi  \i€tcd,  the  box  HEFG,  is  Ailed  with  mercury  to  thedot^ 
ted  tine  a  Of  or  about  (tx  inches,  and  the  piflon  being  alter* 
m$idj  prefled  down  or  raifed  as  ufual  by  the  crank  work,  the 
ded  of  the  machine  is  as  follows: 

Tlic  cock  Q  R  being  turned  as  in  the  figure,  the  commtini- 
calion  with  the  receiver  is  (hat,  and  that  with  the  external  air, 
ibfOQ^  a  fmall  hole  S  in  the  glafs  fphere  S  Y,  being  open,  the 
ptilon  in  defcending  preiTes  upon  thefarface  a  a,  and  forces  the 
7  oat  of  its  place,  it  confequenti)'  rifes  in  the  fmall  fpace 
in  the  piflon  and  the  wooden  tube»  a  a  to  bb^  and  at  the 
lime  ID  the  glafs  tube  M  P  to  a  correfponding  height  N. 
prefliue  being  continued,  the  mercury  ft  ill  rifcs  fo  as  to  fill 
whole  tube,  the  fphere  P,  and  laft  of  all  makes  its  way 
igh  the  cock  Q  R  and  the  valve  R.  forcing  every  particle 
^r  contained  in  M  N  P  out  before  it*  When  a  drop  of 
appearB  in  Y,  the  pifton  is  moved  ihe  contrary  way, 
by  its  afcenfion  the  prefTurc  on  the  mercury  is  diminilhed^ 
ijiks  and  evacuates  the  fphere  P,  leaving  a  place  for  the 
firon  the  receiver  which  is  admitted  by  turning  the  cock 
,  m  ihe  other  direction*.  P  being  dlhd  with  air,  the 
b  turned  again,  the  piilon  again  defct^nds,  and  expels  the 
by  raiting  the  mercury  a  fecond  time,  and  in  thin  manner 
•xbatiOion  may  be  continued  at  pleafure  :  The  roechanifni 
efied  of  this  tnilrament  being,  as  1  prefume^  rendered 
by  the  preceding  defcnplion,  I  fliall  only  add  a  few  re- 
marks. 

The  neceflTary  force  to  prefs  down  the  piflon,  being  a  little 
■ore  than  the  whole  weight  of  a  column  of  mercury  of  the 
K&i  DC,  and  the  height  of  the  barometer,  is  confiderable  in 
Hp  beginning  of  the  operation,  but  diminitlies  as  in  other  air- 
^■■nat  when  the  air  in  the  receiver  becomes  more  rarctiad| 
^Mn  the  external  atmofphere  a^s  more  powerfully  in  fupport 

•  The  alternate  tummgs  of  the  cock  may  eafily  be  perfomjtd 
Bpptadigt  cofint^«d  with  the  laatioa  of  the  pifton* 

2  of 
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of  the  column  M  N,  which  in  every  facceffive  ftrokebecotM 
higher,  (ill  the  exhauOion  h  nearly  compleat,  when  iu  beigh 
will  be  that  of  the  baromeier. 

In  order  to  equalize  the  prdCn)^  force  more  nearly  during 
whole  operation,  tlte  upper  end  of  the  pifton  may  be  J 
witJi  a  weight  equal  to  half  ihe  original  prellbre. 

The  mercury  being  a  fluid,  fills  every  angular  fpace  as 
palles,  till  it  opens  it*  way  through  ihc  valve  R  j  confequentl; 
no  particle  uf  air  can  be  left  in  a  condenfed  (late  to  be  mi 
rarlliied  or  di minified  by  the  next  flroke  of  the  pinion. 
tkis  means  the  coromun   defe£l  of  air-pumpf  feeing  to  be 
remedied,  and  the  cifhaufllon  unlimited.     Befides.  as  neither 
rooifture  or  oil  are  introduced  iuthis  pump,  the  vapours ariilng 
from  ihem  in  great  exliauftions  are  prevented.  m 

The  quantity  of  raercury  required,  when  the  diameter  «• 
the  wooden  box  and  ol   the  fphere  P  are  four  inches,   will  be 
about  fixly  pounds,   which  if  taken  out  by  the  cock  O,   may 
ferve  atfo  for  ajiother  ufeful  apparatus  in  the  fame  laboratory 


i 


the  mercurial  air  holder. 

Several  projsds  for  niercurtai  air-pump^  have  been  publiflied 
before^  although  I   think  none  executed;  but  a  comparifon 
will,  as  I  fuppofe,  eaGly  fhew  this  conflrudbn  to  beqailil 
different  from  any  of  ihem.  ■ 

For  greater  folidity,  I  have  in  the  execution  made  three- 
fourths  of  the  tube  M  P  of  iron.  The  fphere  P  i*  likewifc 
fived  and  fiiftened  by  mean^  not  Ihewn  in  the  figure,  but  which 
may  without  difficulty  be  apprehended. 

Kxcepting  the  cock  Q  R,  which  requires  fome  prccifioDoT 
workmanlhip^  all  the  parts  of  ihe  machine  may  be  executed  h/ 
common  workmen,  fach  a*  carpenters,  fmiths,  &c*  who 
every  where  to  be  luund. 


VI,  On 
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KlAc  Combinatioju  for  fuppii/irtg  Worm  Tub*  vAth  Cold  WaUr,  ■ 

B^  tkg  Sjfphon,  ttUh  an  tajy  Method  of  Jl-curing  the  JoitUs  qf  M 

HpicA  Hydnulk  Apparatus  againjl  the  Admijjion  of  the  External  ■ 

Biu*.     Ina  LAUrfrom  Mr.  Wm.  Ctos£.  ■ 

B  To  Mr,  NICHOLSON.  I 

■  SIR,  I 

■  Daltofi,  Feb.  13,  180-^.  M 

VHE  combinations  which  have  lately  appeared  in  your  Jour-  Reafoni  why 
K  for  fupplying  worm  tubs,  condenfers,  &:c»  with  cold  water,  ciple^iSaupifca*' 
Ke  rccailed  my  atteniton  to  certam  experiments  which  I  for-  blc  to  the  fuppiy 
My  made  with  the  fyphon;  and  I  am  of  opinion  that  Ihe  ^'"jo'^t^^^* 
^Bbod  propofed  will  fucceed  very  well  upon  the  fimple  con- 
Bftion  of  the  apparatus  delineated  in  Plate  IV.  VoL  VI.  of  m 

Kr  JoofiiaJt  if  all  the  partu  are  made  air-tight^  and  a  fufficicnt  j 

^kititj  of  water  be  provided  to  keep  the  fyphon  in  conli&nt  I 

Bdq.  under  an  impending  column  of  two  (emU     For  the  air  m 

^■tigai^  from  the  water  in  the  worm-tub  will  rife  into  the  I 

Kd  of  Uie  fyphon  at  B.  Plate  IV.  Vol  VL  aod  be  carried  I 

Bprn  tbe  delcending  column  and  cmtited  at  C. 

^Tbe  worm  tub  may  be  effeflually  fecured  againft  the  admif-  Eafy  i«etlio4  of 
ion  of  the  external  air  through  the  joinings  of  the  l!aves,  by  "'^"^^f^f  ^^ 
being  placed  in  a  larger  tub  filled  with  water;  no  air  then  can  fiirf^nding  the 
pcriEbly  enter  the  interior  tub  fo  long  as  il  is  co vered,  and  the  ^°""  *"'*  *'^ 
wof)tmanniip  roufl  be  very  bad,  if  the  fyphon  Hi  odd  draw  the         *  J 

inter  oat  of  the  exterior  veOigl,  fo  fall  as  to  produce  any  in-  I 

convenience  in  replenifliing  it  as  often  as  it  fubfides.  I 

The  worm  muli  be  made  air-tight  before  it  is  fixed  in  its  To  fet  thema- 
pkce.     If  the  fupply  of  cold  water  at  A  ihoutd  be  interrupt-  '^'"- "  ^"^^ 
«d^  the  fiuid  m  A  wdl  fuLfide  to  a  level  with  the  furface  of  C, 
aod,  if  roach  air  be  difengagcd  during  this  fufpenfion,  and  _ 

while  the  water  h  impending  in  the  apparatus,  the  fyphon  will  M 

pralnbljr  not  refume  its  operation  :  In  this  cafe  the  two  aper-  | 

tires  mni)  be  clofed,  and  the  apparatui;  filled  wilh  water.  1 

Vou  will  remember  the  principles  on  which  I  planned  the  ^*^l"**i    /^* 
ODoflru^ion  of  a  machine  for  raifiDg  water  by  the  fyphtm.     I  phon  engine  for- 
litfc  tbe  complete  model  of  fuch  a  machine  ;  it  has  four  light,  ^**'y  dcfcabe^. 
iciPaAing  valveii,   and   when  thefe  are  not  prevented  (Vom  h 

dofiog,  by  impurilie*  in  the  water^  &:c.  it  performs  very  well.  ■ 

Tiie 
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The  fyphon  is  not  quite  two  inches  wide ;  h  rifes  about  S4 
inches  above  the  refervoir  in  which  it  is  placed,  and  the  d^ 
fcending  column  Is  f\x  inches  longer  than  the  afcending  one. 
The  machine  is  conOrufted  with  all  the  pa/l*  reprefented  in 
Plate  III.  r<?/.  I,  but  under  a  different  arrangement.  It  deli- 
ver! aboat  three  pintf  of  waler  every  mihaie,  at  31  inches 
above  the  refervoir :  the  alternations  are  repeated  every  five 
feconds. 

In  the  opcratioQ  of  this  machine,  a  bulk  of  air  equal  to 
three  pints  of  water  h  carried  doWn  the  defcending  column 
every  minute,  when  the  fall  i^  only  fix  inrhes;  but  I  am  cer- 
tain from  experimcM  that  the  fyphon  would  clear  itfelf  of  1 
much  greater  bulk  in  the  fame  time. 

In  an  experiment  on  the  29th  of  May  1S02,  wllh  a  fyphofi 
of  the  above  dimenfioas,  and  a  fall  of  i\\  inches,  it  appeared 


effeaual  i»  cir-  by  a  graduated  bottle  which  received  the  raifed  water,  that  the  I 
tying  ffthe  fyphon  would  lake  a  qtiantily  of  air  equal  in  bulk  to  foaf 
^o^'die  water,  ounces  of  waler  at  leaft,  every  three  feconds,  I  ihmk,  there- 
fore, that  the  fmall  quantity  of  air  which  will  be  difengageH 
from  the  water  in  the  worm  tub  at  a  low  temperature,  by  tlit 
operation  of  the  fyphon,  with  a  fall  of  two  or  three  feel,  will 
be  carried  off  ai  fall  as  it  h  produced,  unlefs  the  pipe  be  x&j 
narrow  in  proportion  to  the  tub, 

lam,  Sir,  S 

Your* 5  refpe^fully, 

WILLIAM  CLOSE. 


The  fpea*clt 
f  liffes  of  Du 
Wodhftoo 
ccatored. 


An  Anfwcr  to  Dr.  Wollaston's  Statemaii,  '*  (ff  m  fm' 

prcfvntiatt  in  the  Farm  of  SpeBaclc-GlafiM**     By  Mr.  Wtl.* 
L I A  H  Jo N  s 9 ,    F,Am,F,S,     Opiician ,  Holhem,  _ 

Observing  in  your  Joumal  for  laft  Month,  that  Dff 
W.  H.  WoIIarton,  by  a  paper  inferted  therein,  is  attempting 
to  introduce  into  the  conOrudion  of  fpeQaclei,  the  well  knowp 
and  obfolete  form  of  lens  called  a  menifcua ;  1  beg  leave,  Sir* 
to  offer  through  the  channel  of  your  fcientifk  and  impBrttal 
record,  a  few  obfervations  on  his  arguments  ;  and  my  reafoDtf 
why  I  do  not  conOder  the  contrivance  as  entitkd  to  ftnj  oki0 
either  of  novelty  or  improvement. 


■  RIHARKS    ON    SPKCTACtEf.  I93 

H       When  a  printed  book,  or  other  obje^,  is  received  through  Aberration  of 

■  A  convex  fpcaacle-gbfs,  or  other  km  of  a  ftiort  focal  diflance,  by  Jnfti? 

■  Toch  as  Irora  (even  inches  down  to  four  inches  or  lef*i,  the  in- 

■  dtiUtidnefj  obferved  of  the  furrounding  parts,  when  ihe  central  ^ 

■  appear  diflin^^  arifes  from  the  fpherical  figure  of  the  JcnSj  H 
aod  jft  by  Opticians  called  the  longitudinal  aberration  of  the  ^M 
lens.  There  it  another  kind  of  aberration  connected  with  thii  ^M 
lens,  called  (he  Jaterat  aberration,  which  is  occafioned  by  the                  ^M 

Iprifmatic  form  of  the  lens,  producing  difTerent  refrangibility  ^M 

of  the  rays  of  light,  and  blending  the  prifniatic  colours  with  ^M 

the  appearance  of  the  obje£l.     It  is  the  longitudinal  aberra-  ^M 

kiion  only  that  I  have  now  occaJion  to  confider.     This  aberra-  ^M 

lion  in  lenfeg  of  the  fame  foci»  increafes  with  the  diameter  ^M 

and  tbicknefa;  and  of  the  fame  diameter  is  in  the  inverfe  pro-  ^M 

portion  to  the  foci,  ^M 

The  rays  ifiaing  from  dillant  objecls,  are  more  parallel  to  ^^H 

each  other  when    incident  upon   the   lens   than  thole  from  ^H 

proximate  ones ;  therefore  the  aberration  will  be  lefa.  ^H 

Hence^  it  may  be  inferred,  thai  when  fpeClacIe*glaiTc*  have  Cofitra£tmf  «iS 
been  made  larger   in  diameter  than    is   fiifficient  to  obferve  Jj^^^^^  ^„f„ 
ihroQgh,  the  angular  extent  of  objefls  have  very  properly  been  approved, 
fomcwhat  reduced  in  diameter,  fo  that  a  pcrfon  might  ufe 
them  Without  much  inclining  the  axis  of  his  eyes,  or  findinjj  it 
inconvenient  or  unnatural  to  move  his  head  a  little.     For  th«  ^H 

aberj-alioa  is  thus  di minified,  and  confcquenlly  the  obje£lion  ^M 

ia  a  great  degree  removed,  except  when  the  glaffes  are  of  ^H 

'  f  CTy  ihort  foci.  ^^ 

In  concave  glafles,  the  aberration  or  indiillnflnefs  Is  of  aConcATc^ 
fimitar  nature  ;  the  defe6l   of  thcfe  being  from  the  imperfe£l  |H 

divergence  of  the  rays,  inllead  of  the  imperfefl  convergence  ^M 

in  convex  glalfes.  mM 

SpeftacIe-glalTes  are  now   generally  made  of  the   double  Remarki  on 
Goncavei  and  double  convex  forma  or  nearly  fo ;  for  a  little  [y^*^)*'hc"mi^ 
alteration  of  Bgure  does  not  affeii  the  general  appearance  ofprovemenu 
objedj  viewed  tbrough  them.     It  ii  in   fcience,  as  in  other  ™*'^*  *** '^•"* 
cafef^  that  general  utility  does  not  always  depend  on  trifling 
alterations.     Spectacles  arc  recorded  to  have  been  invented  ^M 

about  the  year  1  300,  and  from  much  reading  and  many  years  ^B 

experience  in  thii  fmallt  but  invaluable  article,  I  really  do  not  ^B 

know,  that  durmg  the  elapfed  time*  any  optical  inArument  ^H 

of  any  kind  whalfoever  has  undergone  more  innovation,  and  ^H 
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aUempts  at  impruvcment*  Of  niiiny  wilhin  my  kn^vvledjje, 
1  rtiatl  only  felecl  the  folbwing  as  eiititltsd  lo  any  di*;Tree  of 
commendalion.  Ji^fcoagh*t  crown  glafs  fpe£lacles.  Thu  bi- 
fc€tcd  ghffcsoi  Dr.  Franktin,  i?il»rf^^f>  double  glifTcs.  The 
vifual  glaflTcs  of  that  learned  Opttcian  Alt.  Martin.  Thefquare 
convex  torm  by  Stour*  The  patent  combined  glalR's  ot 
Mertrs.  Waikins  and  Smith,  injudiciously  called  achroinalic, 
confining  of'  a  convex  len«,  corabined  with  a.  menijlus/it  con- 
cave convex  lens.  In  (he  various  mountmgs  ot  ttic  trames 
ibere  is  a  ftill  greater  variety*  j 

Nolwithftandmg  Ihefc  conirifancej;,  univcrfal  experience 
hai  caufed  ihe  oriijmai  and  Jiniple  form  of  glalfes  to  tuperfedc 
them;  and  it  affords  an  indubitable  proof,  that  ills  (he  bed 
and  moll  convenient  that  can  be  devifed,  when  clear  gUl.% 
accurate  tools,  ami  good  workounfhip  are  ofcd.  « 

The  theorem  given  by  Iliti/gtn^,  and  demonitrated  by  many 
Olher  fiibfequeni  WTilcr*  on  uphcs  proving  that  a  convex  1cm 
having  its  radii  of  clii  vature  ui  the  proporiion  of  one  to  fix, 
has  lelV  aberration  than  any  other  ibrm  of  lens,  when  the 
gfeated  eonvexiiy  i;;  towards  the  objed^  and  the  fame  for 
the  concave  lens;  mtirt:  hold  true  for  any  ufe  whalfocrer,  for 
which  fuch  a  tornied  lens  m^y  be  required. 

It  does  not  appear  lo  have  occurred  to  Dr.  W.  that  the 
eye  glalVcfi  ufed  lo  magnily  the  images,  formed  by  the  objed 
gfalTes  in  telefcopes  are  of  Itie  bcfi  form,  ivhen  with  the  curves 
of  the  proportion  above  nrenlioned*  In  the  eye  pieces  of  llie 
bt-ft  achromatic  tek*icopes,  ihey  arc  always  applied,  and  in 
high  puv^ers,  the  image  fre«]>ienlly  lubtends  an  angle  from  the 
centre  of  the  eye  glafs  of  fixty  degreei  or  more.  I  hav« 
never  teen  any  corre^  rfioptncal  theorem,  that  tended  to  prove 
that  a  nieniJcus,  (ingly,  or  combined,  will  anfwer  fo  per»^ 
f^Ay  the  fame  purpofe,  \ 

The  ordinary  piirpofes  of  vifion,  are  very  well  anfwered' 
by  the  coomtoti  glafre5,  under  an  angle  as  large  ah  eighty  orl 
ninety  dfgree«,  and  the  bell  artitls,  or  draughtfraen  allowvt 
that  60**  is  as  much  as  a  fixed  pofilion  of  the  eye  ought  in 
perfpeOive  to  embrace,  lo  convey  a  jail  re  pre  fen  lat  ion  on 
the  optic  nerve.  ^ 

To  perfons,  the  humours  of  who fc  eyes  are  fo  decayed  tr 
lo  bedeficicnl  ui  their  o/ iginal  retiaCtive  power^  glaOes  of  (hori 
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foci  Will,  to  (hem,  render  the  extreme  pafti  of  obje6ls  foroc-  Rejntrki  on 
whit  confufed;  but  in  a  much  left  degree  than  to  perfons^  with  [c^„'^e*i^|^^ 
perfefl  e^ea,  or  undec\n)  efl  humours.  of  Dr.  Wolla- 

Jn  telefcopei  and  raicrofcopes,  the  aberration  is  ufually  cut  J^'^J^*"* 
off  by  rhe  inferiion  of  circular  aperturcj.  or  Hops;  but  in  fpec- 
tades  this  is  not  eOeiU tally  ncceflaryt  nor  does  the  want  of 
ihem   or  the   figure  uf  ihe  glaffes,  prove  that  ihcy  are  coo- 
(litutionatty  bad  and  preiudrcta). 

The  obfervation  of  Dr*  W,  ibat  only  a  portion  of  the  glafs 
a  Kitle  larger  than  the  pupil  of  the  eye,  h  employed  at  once, 
ii  only  ju(l  inafmuch  as  it  reiates  to  the  mind,  being  intent  oa 
1  pornt  of  an  obje^  ;  but  not  fo  in  regard  to  a  general  view. 
For  the  refractive  power  of  the  lens  does  mof)  admirably  collet 
lit  the  infinite  number  of  pencils  of  raySi  or  cones,  into  ona 
concurrence  at  the  pupil  of  the  eye  ;  where  they  crofs  or  in- 
ter fed  each  other ;  yet,  fuch  is  the  exquiiile  fubiilty  of  light^ 
that  no  confufion  or  irrilation  takes  place,  Man  is  thus  blefTed 
\yy  aififted  vifion^  as  he  is  in  vitality  by  the  rcfpiralion  of  air. 

Dr.  Ws  inferring  the  form  of  a  men i feus  from  the  {hape  of  m 
|k>be,  is  manifeilly  erroneous;  and  inrefpe^  to  fpefiacles  in. 
appropriate.  A  gfafi  globe  or  fphere  without  any  fenHblft 
tbkkneis,  to  an  eye  exadly  placed  in  its  centre,  admits  all  the 
bcideot  rays  to  pafs  throughout  it  unrefraded.  If  the  eye 
deviates  from  the  centre,  a  refra^ion  will  take  place,  and  that 
h  proportion  to  the  thicknefs  of  the  fphere.  Rays  of  in- 
cidence pafs  perfedly  unrefraded  through  truly  ground  plane, 
glafs,  to  an  eye  before  it ;  and  let  the  axis  of  tba 


eye,  be  ever  fo  much  inclofed,  uniefs  the  glafs  be  very  thick, 
tbeobjed  vrill  tlill  appear  perfect,  and  no  refraQion  of  the 
QCideot  rays  wdl  be  obferved.  It  is  obvious*  therefore^  the 
aener  a  tens  approaches  to  the  figure  of  a  plane,  the  more 
perfea  it  mufl  be. 

The  figure  of  a  menifcu^,  which  Dr.  W.  wilbei  to  adopt* 
iiaa  ^i^Rerent  from  a  fphere,  a^  a  plane.  Its  ligure  is  com. 
pofod  of  two  portions  of  fpheres,  of  dilTerent  radii.  When 
»f|]l  a  poiitive  focus  it  is  mathemalically  demunArable,  that 
k  has  entirely  the  properties  of  a  convex  !ens^  and  with  a 
Mcative  focus  the  properties  of  a  concave  one.  When  (he 
aiUttt  of  the  exterior  curiae,  is  lef-i  than  that  ol  the  interior 
]t  it  a  convex  fort  of  lens  ^nd  magnifies  $  but,  when  the 
radini  of  the  interior  curve  is  lefs  iI«ad  ihaL  of  the  other,  it  \% 


oa 
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a  concave  len»»  and  dimininies.    It  has  alfo  been  dcntondrated. 
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Remarkt  oa 

ecfcain  the  valve  ^^^^  ^^^  nearer  ihe  form  of  a  menifcus  approaches  to  thai  of  a 
©fDr.Woil*.    piano  convex  or  corvcavv,  llio  more  perfe^  it  will  be,  aod 
produce  Icf-i  aberration. 

I  (hall  difpenle  here  with  the  proofs  by  algebraical  and 
analytical  formulae,  a*  any  qualilied  reader  will  -find  them  m 
the  optical  works  of  Hu^getu,  Motineux,  Euter,  D'Alembeti, 
Stniih,  Efaajbn  and  Martin  ;  and  many  gibers. 

The  ray*  of  light  illUing  from  a  near  objed  to  a  fpe^acl© 
glafs  before  th«  eye,  are  in  diverging  pencils  or  cones,  and 
Ihe  mcnifcus  form  of  glafs  of  any  certain  poiitive  focu;;,  will 
refraifl  ihem  towards  a  Rate  of  |>arallelifnj  into  the  eye,  necef* 
fary  to  produce  diflin^  vtfion,  io  decayed  fight,  pre*. 
ctfely  in  the  fame  manner  a.%  a  double  convex  or  piano  convex 
gbfs  of  the  tame  focu*  wouJd  do,  A  inemfcu*  with  a  negative 
tbcus,  a^ls  no  ways  different  from  the  double  or  planoconcave 
glafTcs;  the  rays  of  light  being  divergent  fomewhat  to  coon- 
tera6l  the  effeds  of  too  great  a  convexity  in  the  humours  of 
Ihe  eye  of  a  thort  (Ighled  perfon.  Perhaps,  it  is  hardly 
neceflary  to  obfcrve.  that  imperfeft  vifion  in  the  optical  fenfe, 
confifti  in  the  long  tighled  t-ye,  in  the  rayi  of  light  not  being 
fufficiently  converged  by  its  hurooursj  to  meet  on  *he  retina 
of  Ihe  eye,  but  falling  beyond  it;  and  in.  a  fhort  lighted  eye 
by  the  rays  converging  too  much,  fo  as  to  meet  before  they 
reach  the  retina. 

Varying  the  geometrical  figure  of  a  lens  ^oc*  not  con- 
ilitute  any  new  optical  principle,  for  any  of  the  common 
fpecies  of  lenfes,  may  be  cut  into  the  form  of  a  fquare,  a 
triangle,  an  oval,  &c.  all  figuratively  various,  but  coniiHing 
only  of  one  optical  principle. 

The  ufe  of  the  menifcus  has  been  abandoned  by  Opticians, 
by  xiA  containing  in  com  pari  fon  with  other  lenfes,  the  greateft 
fpbericat  furface,  and  confequently  producing  the  grealell 
aberration.  Reducing  the  curvatures  of  the  menifcus  elongate! 
the  fgcu«i  in  the  fame  manner  as  in  other  lenfes,  and  there* 
fore  reduces  the  aberration.  Hence  in  fpeclacle-glaffes  tbat 
are  not  of  (hort  foci,  no  preceplible  difference  will  be  found 
to  perfon s  unacquainted  with  optical  experiments. 

There  are  various  pra£lical  methods  that  will  point  out  to 
perfons  the  aberration  of  lenfes  here  fpoken  of,  and  that  tfte 

mioifctti 
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menffcus  caufes  ihegreatefl  of  any  of  the  other  forms  oflenfes;  ^emw^i  on 

e*  the  following,  1  would  recommend  as  ihc  mofl  eafy  and  aitiin' rhc  vjlve 
ftralive.  ofDr.  Wolii- 

Pake  a  mcnifcus  lens  about  the  fize  of  a  fpeaacle-glafs,  fp^^ScC"' 
with  four  inches  poiitive  focus,  and  take  alfo  a  piano  con* 

▼ex  or  a  double  convex^  of  the  fame  diameter  and  focus^  in  a  ^H 

room  with  one  lighted  candle,  at  a  diftance  by  night,  hold  the  ^H 

convex  glafs  near  to  the  while  wall  or  wainfcot  fvde  of  the  room,  ^H 

between  itanrl  thecandlej  move  Ihelens  backwards  and  forwards  ^H 

till  a  clear  image  of  the  candle  is  formed,  which  will  bcadiiliiicl  ^H 

inverted  image  of  it :  do  the  fame  with  a  menifcus,  and  there  H 

will  be  this  difference  obferved  by  the  menlfcus,  thai  incir-  ^M 

ding  the  vivid  ima^e  of  ihe  flame,  there  will  be  a  faint  \vhile  ^M 

light,  which  i$  the  circle  nt   the  aberration;  and,  evidently  ^M 
iliewi,  that  it  15  the  worfl  form  of  the  two  for  a  fpedacle-     ^«        ^M 

glafs,  or  any  other  purpofe,  ^H 

Two  convex   double  glafTes   placed   together  in  one  cell,  ^| 

conraiti  lefs  aberration  tiian  one  glafs  of  the  fame  diameter  ^M 

ind  focus;  and  two  ptano  convex-glaOes  with  their  convex  ^M 

fide*  placed  together  in  one  cell,  give  flill  lefs  aberration.  ^M 

It  is  lofs  of  light  only  that  can  be  objeded  to.     They  are  too  H 

Weighty  to  be  adopted  in  fpeflaclcs,  but  in  eve  pieces  of  large  ^M 

tcleicopes  (or  viewing  celcflial  objeft^,  they  have  been  ufed  ^M 

with  great  advantage.      To  engravers,    miniature  painters*  S 

md  cither  arttflf,  they  are  mofl  ufeful,  as  by  fliort  foci  »nd  H 

bge  apertures,  ihey  give  them  the  moft   diflin^  view  of*  a  ^| 

l»rgc  furfacc  placed  before  them*  ^M 

For  the  fatisfatlion   of  an  intelligent  perfon,  whoTnaybe  ^M 

difpofed  to*^  "have  an  ocular  proof  of  the  properties  of  glades  ^M 

^  herein  advanced,  I  have  conflru^cd  a  frames  containing  a  ^M 

double  convex,  piano  convex,  a  menifcus,  two   piano  con-  ^| 

MiMtf  with  ihetr  convex  tides  to  each  other,  all  of  the  fame  ^H 

^tmeier,  and  the  foci  about  four  inches;,  and  by  which  may  ^M 

be  fecn   Ih^^  the  greateft  peripherelical  indiilinftnefs  is  with  V 

tbe  r               ^laf^:,     Thti  apparatus   wilt  t>e   fbewn  by  ap^  ^t 

P^a:                it  raanufaftory  in  Htilborn.  H 

7\ie  menifcut  as  a  6gure  for  a  fpectacle  glaf<  I  confiHer  very'  ^M 

^J€^4)nable.     To  afford  a  large  field  of  view,  iu  diameter  ^M 

*udl  be  ec^fiderable;  which    for  a  ibort  focus  will  increafc  Vfl 

Win«ik,  ;>roCuberanee  outwards,  and  weight;  and,  in  con-  fl 

i\  \jKicvi.fk;v.'  tl.e  frames  lo  he  made  thicker;  tlieglafles  ^t 

will  ■ 


will  be  more  liable  lo  be  fcratche<l  and  broken  Ihan  ibofe  of 
the  comrooii  iorm,  and  when  the  frames  are  inelallir,  more 
likely  to  increafc  than  dim i nidi  thai  indelible  mark  made  on 
the  nofe  by  the  weight  of  (be  frame*  fo  frequently  camplaincd 
of  by  perfons  who  wear  fpeflacles  almoft  confianliy.  A  great 
deal  of  fuperfluous  light  a!fo  palling  through  the  gJaflTes,  niuft 
be  evidently  prejudicial  i  and,  it  appears  to  mc  that  the  con- 
cave figure  of  the  inner  fide  of  the  nicnifiu^  will  a^  as  a 
powerful  reflei51or  to  condcnfc  the  ravs  nf  tight  and  heat  upon 
the  eyes,  and  ultimately  prove  thereby  r>t  iLvriouj*  injury. 

I  have  in  my  poiTefEon  a  menifrus  Ipcflaclc  glafs*  taken 
from  a  fpcflacle  frame,  which  1  can  prove  lo  have  bectvmad© 
many  years  ago ;  and,  finally,  as  this  form  in  neither  new 
in  principle,  or  in  pradice,  I  am  at  a  lof'i  to  know  upon  what 
fort  of  difcovery  his  MajeftyV  letter*  patent  have  been  fo* 
lic^ited. 

I  am. 

Sir, 

Vour's  &c» 

W.  JONES. 


vm. 

An  Accowu  qf  un  OccuUation  qf  b  Xebulae  Sagitlarii,  by  tke 
Planet  Mars,  on  the  1 7th  qf  April  1 7y«U,  obfervcd  iy  Sir 
Hei*»y  Engl&fiklo»  fian.  f.  IL  S.  /a  a  Lettrr  a((<* 
drefid  to  the  Rev.  Nevix  Ma&kslyn'e^  D,  D,  f,  R.  S^ 
and  Afironomcr  Rf^l^  * 


OccoTwtiott  of  J  Jl  BEG  leave  to  commuuitate  to  you  an  obfervation,  which 
BlanetMaru  ^  ^  ^^  ^^**  &^  forluiie  to  make,  of  an  occultation  of  a  fixed 
ilar  by  the  planet  Mars ;  and  which,  as  far  as  I  can  learn, 
was  fecn  by  nobody  in  this  couTitry  but  niyfelf  and  Lady  Buck, 
at  whofe  houfe  at  Peterfljam  I  made  the  obfervation,  and  to 
whom  I  fliowed  the  planet  when  nearly  approachiiig  to  con- 
jun£lion  with  the  Aar. 
Thcfe obferv*.  Obfervalions  of  ihiji  kind  may  be  ranked  among  the  rarefl 
tioni  ait  very     phenomena   in  afiroiiomy.     Mr.  De  La  Lande  records  but 

•  From  tht  Joumalt  of  the  Roynl  Inditutionj  No<  16,  p.  38t 
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fcur  CiKe  the  inveutioti  of  tclefcope^.     Of  thefe,  one  only  is 
hw  Msrs  and  that  fo  long  ago  as  about  the  year  1630^  by  J 

Ga(tendi«     Tiie  curious  and   very  important  conjunction  of  ^^M 

Mars  with   pli  aqaarii^.  in  QOober  1^7'^  whence  CaQtnt  tiad  ^H 

hf^p€d  to  deduce,  with  great  accuracy,  the  parallax  of  Mart  ^K 

and  I  he  Sun,  v%'as  mifTed  by  bad  weather  at  the  moment  of  ^H 

th«  occuttation*     Since  that  tiine^  I  do  not  know  that  any  ob»  ^H 

/er%'ation  oflhis  kind  has  been  made. 

The  night  of  April  17,   1796,  being  very  clear,  I  was  led  Account  of  tb« 
by  mere  accident  to  dire^  wy  telefcope  to  Mars,  about  ivio"'*'*^"^*** 
o'clock  tfi  the  morning;  and  I  faw  with  equal  pleafure  and  ^^ 

fiirprife,  a  Oar,  about  ihree  of  lits  diameters  to  the  eaii  of  ^H 

hmi,  and  in  a  line  perpendicular  to  hh  horns*  lie  being  then  ' 

gibboiit.     It  was  evtdenl  that  an  occultation  woutd  take  place^  ^ 

and  (  prepared  every  tiling  for  the  obfervalion.  ^ 

The  telefcope  I   ufed   h  an  achromatic  of  Ramiden,  the  Idlmneiiti. 
aperture  2.73,  with  a  fingle  eye-glafs,  magnifying  100  times. 
The  clock  \%  a  very  good  regulator,  with  a  wooden  pendulum, 
and  to  be  depended  on  to  lefs  than  2  fecond^  in  the  2^  hours.  ^^ 

The  obfervations  for  the  time  were  made  with  an  excdlenl  fix  ^H 

inch  Hadley's  fextant  of  Ramfden's,  ^nd  an  ^irti^cial  horizon  ^M 

ofwercury.  ^" 

The  pofition  of  Peterfham,  as  deduced  by  a  fiirvey  made  Place  of  the  obf. 
hy  me  fome  years  fince,  from  the  Royal  Obfervatory  at  Kew, 
which  wai  one  of  the  poinis  fettled  by  General  Roy  in  his 
great  fun^ey,  t^   I'  12"  in   time  weft  of  the  Obfervatory  at 
Greenwich  in  longitude  ^  and  its  latitude  by  the  fame  farvey 

To  return  to  the  obfervalion.  The  fky,  during  the  whole  C«l1»tcral  dr< 
lime,  was  perfe^l\  free  from  clouds,  but  was  remarkably  full  *"™^*"*^ 
of  vapoured,  which  at  times  produced  a  greater  undulation  in 
ihc  Iirab  of  Marit,  than  I  almoft  ever  faw.  Tlie  wind  was  in 
liie  call,  and  probably  the  columns  of  warm  air  blown  from 
hfmdxm,  mixed  very  irre^^ularly  with  the  atmofphere  of  Pe- 
lerlhaiD*  This  Hate  of  the  air,  and  the  low  altitude  of  Mais, 
whofe  fouthern  declination  was  23**|,  rendered  it  inipoiiible  to 
dtiliogttjfli  with  certainty  the  ftar,  from  the  protuberances  in 
liic  waving  limb  of  Mars  at  the  moment  of  inimerfion,  though 
(lie  brilli'int  and  filvery  light  of  the  Aar  contraded  itrongly 
With  the  dull  red  hue  of  the  planet.  The  obfcrvation  of  the 
^merfion  of  the  flar  is  therefore  uncertain,  to  near  a  minute 

of 


Iffcd  of  the 


^tmofphcre  of 
lAtn,  probably 
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of  time*  At  the  emerdon  the  (late  of  the  air  was  rather 
favoarabfe  than  at  the  immerfion}  and  as  the  Aar  emerged 
from  behind  the  dark  limb  af  Mars  ata  fenfible  diftancv  from  hit 
enlightened  edge,  this  obfervaUon  is  much  more  certain  ihan 
that  of  the  imroerfion ;  and  is  probably  true,  to  5ve^  or  ten 
feconds  at  mofl. 

The  Har  ai  its  drd  emer/ion,  certainly  appeared  much  fainter 
than  it  did  foon  afterwards ;  but  I  cannot  pretend  to  decide* 
that  this  apparent  diminution  of  lis  light  was  owing  to  any 
olher  caufe  than  its  great  proximity  to  the  fuperior  light  of  tho 
planet*  Yet  it  wa&  at  iiril  fo  faint  as  to  be  very  doubtfully 
vifible,  and  in  lefs  than  a  niinule  was  very  coniidcrably 
brighter.  At  in  this  interval  of  time,  its  diftance  from  the 
planet  was  not  very  much  increafed^  it  is  probable  that  th^ 
almofpherc  of  Marrs  might  have  been  the  caufe,  at  leall 
fome  degree,  of  this  appearance. 


Occultation  of  a 
hxc6  {k*t  by  the 


a  the 
t  MM 


Occulmioa.  qf  h   ^   tfy  the  Planet  Man,  April  I7«  1796« 
,      ai  Pcterjham, 

Immcrilon  of  b  /  per  clock  ,     .     .     ,     »     J  3*     4'  48" 

Uncertain  to  nearly  one  minute. 

Einrrfion  of  b  ^  per  clwk 15"^  24'  28* 

Certain  to  five,  or  ten  feconds  at  mofl. 

The  flar  pafTed  to  the  north  of  the  centre  of  Mart,  Th« 
imroerfioii  was  about  one  third,  or  at  moll  two  fifths  of  hii 
femidiameler  north  of  the  centre*  The  emerfion  not  qdt9 
half  the  femidiameter  north  of  the  centre,  by  efUmalion, 

The  clock,  at  the  time  of  the  occultalion, 

was  fafl  on  mean  time 0*     4'  2l|" 

The  immerfi on  was  therefore  at     ♦     ,     .     13^    </  26j" 

The  emeffion  at   .     , •     li"*  2<y 

Mt-an  time  at  Peterniam, 

And,  Greenwich  being   l'  12"  fn  lime  eafl  of  PelerOiain, 
the  obfervations  reduced  to  the  meridian  of  Greenwich  are, 
Mem  Time.  Apparetit  Time, 

Immerfion     ,     .     .     13*     I'  31|"  13^     2'  28^'' 

Eroerfion       .     .     •     13*^  2lM8f'  13»*  22^     ^*' 

Although  this  obfervation  is  fubjed,  from  the  circum /lances 
flalcd  before,  to  an  uncertainly  of  half  a  minute  iu  lime,  a« 
to  the  middle  of  the  occiiltation  j  yei,  as  the  geoceotric  roo- 

tiolf 
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i  of  M-  It  ihis  time  not  quite  two  feconds  of  a  de-  Occultidoo  of 

m  ill  ihit  I  *,  his  piaco  (Ibal  of  ihe  flar  being  accu-  'K^"i^r,fT  mItn 

ely  kiwwn)«  may  oertainly  be  determined  by  this  obferva- 

A  williia  A  tingle  fecond;  with  a  view,  therefore,  ofafcer- 

■ifljl^  the  accuracy  of  the  lubleti  oF  Mars,  given  in  the  hd 

ilfooof  De  la  Lande's  Ailronomy,  the  longitude  and  lati-  M 

le  ol  Maxi  were  computed  with  care  a*  follow  ;  M 

1796,  April  17^  15*  12'  18''  apparent  time  at  Greenwich,  ■ 

O«oc.         Long*  Gecc.      Lat.   Auflt*  H 

Man       8*  !i7"     7'  37  '         0*>  20'  41''  40"'  uncorreaed,  ■ 

r  aberration  or  parallax*     And  April,  Id'  15^  12'  18'''  hii  I 

Kewat  «•  *27«»  2'^     2"         0«  22'  5S"  18'".  I 

H}«  daily  motion  in  longitude,  was  therefore  0^  1^26^^  ■ 

id  in  latitude  0*^     2'   16'^  38"'  increafing,  ■ 

His  abenation    in   longitude   at  (lie  time  of  obfervatioOy  fl 

■  ^  ^'^97,    and  his  horiznnfal  parallax^  that  of  the  Sun  I 

r^m  taken  al  8^72,  was  U  *'.7 1 2*  ■ 

The  parallax  in  longitude  and  latitude,  computed  by  tha  H 

of  ihe  Nonagefimal  (or  Greenwich,  given  in  the  Con*  ^t 

td€4  Tarn  for  1775  is.  Par.  Long.  -\~  V\11'2,  and  Par.  V 

-f  1 1^2.  ■ 

The  apparent  place  of  Mars  at  the  time  of  the  occullation 

S  therefore,  by  thefc  tables^ 

Gcoc.  Long,  Geoc.  Lat.  Auftt 

g*  27**  r  54^8  0*^  20'  32'^9. 

Bui  the  place  of  the  ftar,  as  fettled  at  Greenwich,  was  at 
tifc  time  of  occuttation. 

Long*  *  LiCi  Auft* 

ft*  27^   6''   19^  O**  20'  41'* 

And  a«  the  centre  of  the  pbnet  pafTed  about  two  (iAhs  of 
hit  femtdiaineter  fouth  of  the  liar,  and  the  apparent  dianfiCter 
of^lart  at  that  time  was  very  nearly  fourteen  feconds  and  an 

»blf;  the  difference  of  latitude  between   the  ftar  and  Mars, 
may  be  eilimated  at  three  feconds,  without  poflible  error  of 
above  half  a  fecond. 
The  apparent  place  then  of  Mars,  as  found  by  obfervalioiu 


wai, 


Gtoc,  Lat.  Auft. 
0' 


L  Geoc.  Loff;. 

I  8*  27*  6'  19"  0*>  21/  41'' 

lind  the  errar  of  the  tables  is  in  longitude  -(-  l'  \b^,%,  and 

"iBbtrtude  +  12". 

Had 


Otcultition  of  t 
fixed  ft»f  by  th-r 


Had  this  obfervatiorv  been  made  under  favourable  crtcum< 
fiances,  the  diameler  of  Mars  might  prubabi)'  have  been  de- 
duced from  it  with  a  gfeal  decree  of"  accyrac_y  {  although  fuch 
detLTtnination  would  always  have  been  fuhjefl  to  uncertainly, 
from  the  tffedli  of  ihe  refradlon  of  his  almofpbere,  which  it 
U  iropoflible  to  ellimnle,  but  which  fecms,  from  fonie  circum* 
/ianceSf  io  be  very  cotifiderable. 

In  the  prcfent  obftrvalion,  two  other  caiiftjs  of  unceriainty 
exid.  The  firll  is,  tlic  doubt  of  ihc  dufalion  of  the  orculta- 
lioti;  the  fecond,  the  pcxfiibility  of  mifZake  in  the  eftrrDalivD 
of  the  dillance  of  ihe  ftar  from  the  centre  of  Mars. 

The  fiffl  of  thefe  caufej  cannot  induce  an  error  of  more  thaii 
two  Lhirdi  of  a  fecond  in  the  eflimaie  of  Ki«  diameter.  Pio- 
liably  the  error  is  not  more  than  hatf  thai  quantity. 

The  probable  error  arifing  from  I  he  fccoiid  caufc,  may 
•mount  Io  about  the  tame  quantity  a^  the  former.  Of  ihii 
I  formed  as  near  a  judgment  as  I  could,  by  drawing  Figure  2* 
Plate  XH*  and  placing  the  path  of  the  flar  at  Us  ntmoil  hmiii 
of  dillance  from  the  centre  by  my  eye*  If  Ihe  effects  of  both 
thefe  caufes  lie  the  fame  way,  an  error  of  a  fecond  and  an 
half  in  the  determmation  ol  the  diamL-lei"  of  Mars,  may  pot- 
fibty  arifc ;  but  tt  is  highly  probable,  that  the  error  is  v^^ 
much  lefR  than  that  quantity,  putting  llie  efftidi  of  refraditim 
out  of  the  quefiton. 

Having,  therefore,  to  the  beft  of  my  power,  cnfDp«red  aJI 
the  cifcumftance^  of  tlie  obi*  rvatiun,  and  the  clVec^s  of  Ihe 
above  caufes;  1  ronfider  llie  equatorial  diameter  of  Mars,  31 
refuliing  from  it,  to  be  at  Ihat  lin^*^^  I4'.,T;  and  a&  ihr  difiancir 
of  Mars  from,  the  Earth  was  tht  n  (J.74Vitt,  the  Sun'»  mew* 
didance  being  1,  the  diameter  ol  Mars  at  the  mean  dtftance 
of  the  Sun,  would  be  10''.8.  Df«  Herfchel,  in  his  bfl  paper 
on  Mars,  makes  ii  9'. 8. 

A»all  the  caufes  o!  L-rrnr  in  my  obfervatioii,  lend  rather  to 
dirainifh  than  increafe  the  fize  of  the  planet^  I  am  furprift-d 
that  I  fliould  have  exceeded  his  eftimale ;  which  is,  however. 
kfs  than  that  of  former  aflronomers. 

This,  Sir,  is  all  that  has  occurred  to  me  on  llie  fubje^t  of 
this  very  uncommon  obfcrvation. 

You  will  perceive,  that  I  have  not,  in  my  cflimatioiis  of  the 
diameter  of  Mars,  or  of  the  diflanccs  of  the  ftar  from  his 
limb,  made  any  mculion  of  tJie  fpheroidical  iigure  of  the  pla* 
net.    The  differences  in  the  refuUs  would  be  perfeQly  infen- 

€bie, 
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'ement  had  been  confidered  ;  and  as  I  never  Occoltatican  of  a 
to  perceive  the  diffcrrence  of  his  diameters,  ^  pUnct  Mms 
Iral  futpcd  ft  to  be  left  Ihao  Dr.  Herfchel  fuppofes. 
i  am, 

Dear  Sir, 


i»X*TJf 


i  i'Ji . 


Your  oblij^ed  and  falthfuf^ 
H.  C,  ENGLEFIELD. 


R  S.  In  ihe  Cofmaijfttnct  des  Ttmt  for  the  jrear  VI.  page 

and  year  VIL  page  428^  arc  accounts  of  an  obfervat ion 

ihh  oceultation,  made  a(  Aubenas,  or  Viviers  (for  ifc  is  not 

at  which  oKihefe  places)  by  Mr.  Flaugergue,  tnember 

National  Inllitutc.     It  h  not  clear  from  ihefe  accounts 

he  aclually  fa*^  ihc  cmerfion  :  at  15*  58' 25^',  apparent 

*,  be  faw  Iht'  fJar^  diflant  from  the  limb  of  the  planet  only 

ma  interval  equal  to  the  fuppofcd  breadth  of  the  dark  part 

fhe  dlfc  <»f  Mars,  ami  it  was  exlremdy  faint,  bul  pcrfefily 

nte.      [Is  politton  wa^  Hboul  20*  to  Ibe  weft  of  the  vertical, 

imi  above  the  hoiixonial  diumcier.     Mr.  Flaugergue  fuppofes 

tiie  ftar  pafTed  within  a  fccond  of  the  northern  limb  of 

and  muil  have  been  hidden  len  minutes  and  an  half* 

^-^t  the  place  of  obfcrvation  was  in  a  lower  latitude  than 

>Ddon,  the  obferver  there  muft  have  feen  ilie  ftar  pafs  nearer 

centre  of  Mars  than  I  did,  the  effect  of  parallax  being  leU, 

ltd  the  occuhation  mufl  in  confequence  have  lailed  longer; 

it  my  obfervation   proves,    beyond  a  doubt,  that   the  flar 

much  nearer  the  centre  than  Mr.  Flaugergue  fuppofes, 

I  loft  fight  of  the  flar  at  ieafl  nineleea  minutes  and  an  half. 


iifUfrfromAfr,  Ezekiel  Walker,  containing  a  confiderahlc 
Improrctncnt  in  Time»Piec€S  by  Mr,  UAaAAUD,  mih  JU* 
marh. 


To  Mr.  NICHOLSON, 


SIR, 


[The 


HE  method  of  determining  the  longitude  by  time-keepers,  Th«  determina- 
bodefles  fome  advantage*  fuperior  to  any  other  that  has  yet ' '*^»  *?^  *^«'*"<'« 
mn  propcfed  In  the  firfl  place,  tliis  method  is  attended  iHaot^ctf^Z 
^  with  c>Q  ^  oi^er 


L 


J 


made  thto  Ijy 
other  metiaads. 


with  very  little  trouble;  and,  fccondly.  the  longitude  can 
found  oliener  by  a  time-keeper  than  by  any  other  meant.  I 
have  nat  met  with  a  more  ftriiting  proof  of  this  poiiiton,  than 
in  Uie  voyage  of  La  Feroufe  round  ihe  world  in  the  (hip  La 
JUmirkible cafe  Bouffole.     Between  the  id  of  AuguH  1785^  and  the  Slh  of 


Ia  proof. 


I 

[ 

r 


Itit  dme- keep- 
Mi  arc  very  ex- 
penfivC}  and 
iiabk  to  irregtt* 


I 


Difcovery  of 
Mr.  Barraud, 
by  which  lime- 
keeper!  are  ren- 
dered more  per- 
fea,  and 
cheaper. 


Letter  from  Mr. 
Birratid. 


JewellinK  the 
hole*  of  tJmc- 
keepertU  inju- 
rio<l3 1 


the  oil  JD  fucb 
holet  being 
fooner  vitiated 
than  in  jKafi 


September  J  7 87,  this  celebrated  navigator  took  only  72  lunar  ■ 
obfervatton&;  but  he  took  39'S  obferviittons  on  the  longitude  f 
by  his  time-keeper  No.  19.     Thi&  is  an  unequivocal  proof  of 
U>e  bene(it«  that  navigation  derives  ftom  thi&  mode  of  finding 
the  longjtude. 

It  k  to  be  regrclled,  however,  that  time-keepers  are  ex- 
pen  five  and  liable  to  (kop^  or  go  irregularly.  Were  it  not  for 
thcfe  inconveniencejt,  no  other  method  of  Ending  the  longi- 
tude need  be  fought  at'ler.  But  a  difcovery  was  made  by  Mr. 
Barraudj  about  the  clofe  of  the  lafl  century,  on  the  cffcds  of 
o^l  on  lime-keepers,  which  not  only  reduce;?  ihcm  in  price, 
but  contributes  to  their  performing  with  greater  prccition. 

Mr.  fiarraud  had  frequently  communicaled  lo  me  his  im- 
provements in  chronomelry,  but  this  difcovery  on  the  eflfedi 
of  oil,  appeared  a  matter  ol  fo  much  importance,  that  1  wrote 
to  him»  requeuing  his  leave  to  publiih  il,  and  the  folio wbg 
extrad  ts  taken  from  his  obliging  anfwcr. 


1 


To  Mr.  WALKER. 
DEAR   SIR,  Londo7r,Jan,2S,   ISO*. 

I  AM  much  pleafed  to  6nd  that  it  is  your  intention  to  favour 
Ihe  public  will)  your  obfervalion-s  on  chronometry,  and  Ihall 
derive  faliifadion  in  conlribuiing  my  mile  to  fo  delirable  an 
end :  you  are  therefore  welcome  to  ule  fuch  informaiion  as  my 
experience  of  fa£li  enables  me  lu  furnifti.  W 

Tlie  ftate  of  my  regulator  I  have  already  defcribed  [in  a 
former  letter],  from  which  i  infer,  that  io  far  from  jewelled 
holes  being  advantageous  in  clock-work,  they  are  abfolutely 
injurious.  That  they  arc  equally  fo  tn  chronometers,  I  have  _ 
had  abundant  experience,  having  found,  almoU  without  ex-  m 
ceplion,  in  chronometers  coming  off  a  long  voyage,  the  oil  in 
a  much  worfe  condition  in  the  jewelled  holes  (particularly  in 
lliofe  where  the  ffidion  was  confiderable)  than  in  the  braCs 
onefs.  I  have  therefore  been  induced,  in  every  infiance,  to- 
feji'cl  jewelled  holes,  a))d  introdqcp  thofe  of  brafs,  and  ti 

altcralir^ 


th^ 
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bas  been  conftantly  favourable  to  ihe  performance  of 

itiR1^•  keeper.     I  (hould  be  happy  in  having  a  comuiumca- 
kHiith  jfou  nW  p/>C£  on  ihh  theme,  &c,  Sfc, 
1  am,  &c. 
P,   P.  BAKRAUD. 


905 


That  Mr,  Barraud  has  nol  made  this  alteration  in  his  diro- 
i,  in  a  hafty  manner,  will  appear  from  the  folJowing 
taken  (rom  another  of  his  letterii. 


To  Mr.  WALKER. 
DtAR   SIR,  London,  July  17,   1800, 

[CE    we  parted,    I   have   found  additional  rcafons   to 
re  that  jewelled  holes  (where  friclion  is  great)  are  in- 
tnouf.     A  box  lime-keeper  which  I  have  recently  taken  to  Inftance  of  t 
i,  on  ill  return  from  a  lone  voyai;e,  had  the  oil  in  the  ^'f5""J*^"P*''* '• 
noles  in  a  much  porer  ttate  than  m  the  jewelled  ones.    In  was  much  more 
planner  it  dill  remained  in  a  flale  favourable  for  a^loHj  but  ''***.^.*'^.  '^  '^ 
le  latter,  the  pivots  were  fo  fixed  by  the  tenacity  of 
1(1,  as  to  require  force  lo  extricate  them  ;  the  flecl  was  aJfo 
y\y  ftatned,  and  had  parted  with  all  itsluflre^  &c,  &c. 
i  am,  &c. 

P,  P.  BARRAUD. 


jcwelted  than  in 
"C  the  brafi  liokf  t 


horn  Ihefc  and  many  other  obfervatioDs  made  by  Mr.  Moft  probabty 
md  upon  the  effedts  of  oil  on  time*keepers,  it  appears  7  *a*|-    r. 
ha  fmall  particles  of  Oeel  are  worn  off  by   fri^ion  in  the 
botes,  and  mixing  with  the  oil,  form  a  glutinous  fub- 
that  caufes  the  time-keeper  to  go  irregularly* 

On  the  Action  of  Cold  on  Oib, 

is  a  known  property  of  fome  oih,  that  they  freeze  much  Olive  oil  frecici 
than   water.     The  oil  of  olives   ireczes  at  42i«>   on  "  *** ^^'^••* 
It's  fcale,  confequendy   the  purefl  «U  of  thif  kind 
fill  lofe   its   fluidity  fooner  than  that  which  contains  fonie 
It  particles.     Hence  we  may  conclude^    that   watch- 
's ought  lo  n)ake  dioice  of  that  oil  which  freezes  with 
fieall  degree  of  cold  ;  and  as  cold  has  no  power  to  decom* 
olive  oil,  U  need  not  be  rejecled  on  account  of  its  having 
.Ibe  concrete  form. 


20S 
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In  confeqticncc  of  ihii  oil  freezing  much  fooner  llian  water^ 
the  following  queries  fecm  to  claim  oar  altention  : 
Ueam  it  nay         Quety  1 .  Will  a  timcskeeper  go  al  ihe  fame  rale  when  (t 
!!2iS?*r  'r'a.  oil  is  frozen-  that  it  did  when  the  oil  was  in  a  fluid  ftate  f 
and  keep  time-       If  thii  query  be  anfwered  in  the  negative,  ^urrtf  2,   Woul 
keeperi  «  tem- j^  ^^^  ^^^  j^^  improper  to  adjufl  ihe  coropenfaiion  balance 
tweea4j*«id    ffofty  weathCT  ? 


lOO' 


fiuay  3.  Would  it  not  be  better  to  adjufl  the  compenfatii 

for  the  effeds  of  heat  and  cold  at  43^  for  the  greateil  dcgrt 
of  cold,  and  at  96  or  100**  for  the  other  extreme  ? 

A  chronometer  adjufled  in  this  manner^  fhould  never  be 
expofed  lo  a  greater  degree  of  cold  than  43.  ThjE  may  be 
ealily  done  with  pocket  chronometers,  but  to  keep  the  oil 
from  freezing  in  box  time-keepers,  in  cold  climates,  mora 
care  may  be  requiHte.  jfl 

Oil  hat  other  properties  which  ought  to  be  carefully  examinetf^ 
before  it  be  applied  to  lime-keepers^  but  lliis  is  an  inquiry 
which  mud  be  left  until  fome  future  opportunity, 
1  araj  Sir, 

With  much  refped. 

Your  humble  fervant, 

E.  WALKER. 


X. 


Letter  from  C.  Wilkhison,  Efq,  containing  FaBi  upon 
Dedu&iom  are  made  to  Jhtnv  the  Law  qf  Galvanifin  in 
ing  the  Metals,  according  to  ike  Dijpojiiion  qf  equal 
ftf  charged  MetuUic  Piatt. 


Surfa 


To  Mr.  NICHOLSON, 


SIR, 


If  the  following  obfcrvattons  fhould  be  dsemed  worthy 
infertton  in  your  valuable  Journal,  I  fliall  take  the  liberty 
troubling  you  with  foroe  farther  remarks  hereafter. 

lanjj  Sir, 

Yours  refpeflfully, 
Soho  Square.  C,  WILKINSOl 

a  wt 


LliW  OF  GAtVAKlSM  IN  BVRSriKS   f  HE  METALS,  2Q7 

ricn  the  French  philofophers  had  afcertained  that  a  feries  Introduaioiu 
vanic  plale«  produced  etleds  on  animal  i  ubflances  in  pro- 
portion to  the  number  of  plates  employed*  without  any  regard 
o  tbc  furlace  of  each  plate,  they  concluded  from  tlieir  ex- 
periments, that  the  elTeds  of  a  galvanic  batlery  on  metallic 
Ubftances  are  in  proportion  to  the  furfaces  of  the  plates  em- 
plojred.  I  have  lately  been  engaged  in  experiments  with  tho 
cnofi:  extenlive  galvanic  apparaluit  liilherto  con(lru€led»  from 
wkicb  fome  circum (lances  have  occurred,  in  fomc  rcfpeQ* 
BilitaiiDg  with  the  deductions  of  the  French  philofophera. 
A  galvanic  trough  containing  one  hundred  fquare  platci  of  One  huadred 

feurinchei  in  the  fide,  each   plate  formed  of  a  plate  of  zinc  Sjl!*'»H  P'f ^*^ 

'  ^     •■  .  01  loiir  inchcifr 

ind  copper  (oldered  together;  when  charged  with  a  foiulion  of  fquare  buroetl 
Bilrou*  ;icid  and  water  in  the  proportion  of  about  25  parts  halt' aaioch  of 
water  to  one  of  acid,  exhibited  a  power  capable  of  igniting 
hill  an  inch  of  fieel  wire  of  about  one  fevenlieth  of  an  inch 
iodiaraeler. 

When  two  fuch  troughs  were  combing  end  wife,  the  power  Othtt  troogta. 
Wis  doabledi  and  when  fi^ur  were  thus  arranged*  the  quantity  \,^J^^^c4^motc 
of  wire  ignited  was  quadrupled  :  hence  I  afcertained  in  a  very  wire  inpropor- 
exiaiiive  anangemeni,  that  the  power  is  invariably  inpropor-  ^^^thcoum- 
tion  to  the  number  of  ptatefi  employed. 

A  galvanic  trough  confifiing  of  fifty  fquare  pktes  of  eight  A  »oiigh  of 
bcbet  each  in  the  fide  was  charged  with  a  lirailar  prepared  IJo-  ^  J^  P'*^  ^^ 
klkn,  and  this  arrangement  1  found  capable  of  igniting  fix-  power^ 
teen  incbei  of  the  fame  wire  as  was  employed  in  the  former 
ftperiment. 

When  two,  three,  and   four  troughs  of  the  fame  fize  were  «*which  in« 
ODOibhied,  the  ienvih^  of  wire  ignited  prov«d  to  be  in  proper-  *f'*f«d  propor- 
lioiifo  the  number  of  plates  employed;  fo  that  two  hundred  oojober. 
tight  inch  plates  ignited  more  than  five  feet  of  wire. 

Thcfe  experiments  prove  that  the  powers  increafe  in  a  Ejunun»tian  of 
freatcr  ratio  than  as  the  furfeces  of  the  plates  employed.     For  *''*  l**f  "'^*** 
fcor  hundred  plates  ol  tour  inches,  contaman  equal  lurface  with  power  ©j"  Urg^u 
one  hundred  plates  of  eight  inches;  and  the  former  will  only  P'»«*« 
ignite  two  inches  of  the  tame  wire,  of  which  the  latter  will 
^gofle  thirtyiwo  inches. 

If  thi%  proportion  fliould  be  obferved  in  experiments  with  B,v  e*]ud  total 
pUtci  of  ditJcrent  fize,  it  will  appear  that  the  powers  of  ig-  b"u'^rii*tl tbs* 
lititi^  as  meafurcd  by  the  length  of  wire,  increafe,  in  batteries  fqum  of  die 
if  iht  fame  total  furfice,  as  the  fqitares  of  ihe  furtaces  of  thel'"»*"^7  *«'- 
imeolary  pjates^  iinglv  taken  in  each. 
K  A  plat« 
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Reafontflig  oa 
Che  h€t%. 

Large  plates 
Ihrow  our  dec 
tridty  mofc 


TKe  deftrjcitf 


A  pkte  of  ei^hl  inches  diameter  expofcsa  furface  four  times 
greater  than  a  plate  of  four  inches,  and  ruppofing  the  quanlJ- 
tiesof  eledricity  given  out,  to  be  in  proportion  to  the  furface 
evpofed  to  the  chemical  a^ion  of  the  fluids  the  IntenBty  of  (or 
rapidity  of  evolution  from)  each  plate  of  an  eight  inch  trough 
may  be  eftimated  a*  four  limes  greater  than  the  intcnfity  of 
electricity  from  the  four  inch  plates;  but  the  power  uf  ignition 
is  fixteen  time*  greater. 

Upon  thefc  remarkable  circumOances  I  Iball  venture  to  fub- 
rait  to  you  a  few  conjedure*. 

A  fimple  galvanic  combination  refembles  in  its  properties  a 
chlp*rti  under    Leyden  phid,  thai  fide  of  the  metallic  plate  which  undergoM 
the  proccfi  «f     thegreatcfl  change  rcfemblea  the  politive  tide  of  the  jar,  anP 
"'  *      *  the  other  liJc,  the  negative,    there  being  no  other  ditferencff 

between  electricity  and  gal vanlfm,  than  the  mode  in  which 
they  are  produced.     Ele^rrcity  which  appears  from  the  exci- 
tation of  glafii,  It  occafiotied  by  a  temporary  change  in  the 
capacity  of  the  glafa  for  electricity,  while  under  the  rubbing 
action,  beinj5  momentarily  increafed;  white  galvanifm  is  ifl 
fome  refpectt  the  reverie,  being  occafinned  by  the  diminiflied 
capacity  of  good  conducing  bodies,  when  expofed  to  certain 
chemical  changes.     Thus  metaU  which  are  excellent  conduc* 
tor*,  wlien  oxy dated  become  non-conduclors.     While  they 
undergo  this  change  a  portion  of  the  combined  eledlricity  tj^ 
evolved,  and  conlequenlly  in  the  pari  thus  changing  polit 
figna  wiJl  be  evinced. 
t^^ndtfaDibj         The  electricity  exiQIng  in  an  unchanged  metal  being 
^Jj^P*^^^j/eaiy  quiefcent,  t&  fubjecl,  when  difttirbed,  to  thofelawstft 
i negative  fttt«    which  all  material  fubllanccs  are  amenable;  namely  of  raov- 

on  the  onoxidtd  ;„„  i,^  ^jg  dircaioD  where  it  meets  with  the  leart  rcfiftance, 
lui'iace* 

As  the  dircclion  of  the  electricity  is  from  the  fuhftance  of  th» 

melal  towards  the  lurfaee  undergoing  the  chemical  change,  tfr 

muft  follow  that  the  other  lide  of  the  metallic  plate  whi< 

defended  from  the  action  of  the  fiuid  will  evince  negative  ( 

while  the  fide  acted  upon  pofvlive,  nearly  upon  (he  (ame 

ciplei  as  thofe  of  theeleflraphams. 

The difchargc  ?»      In  effeding  a  difcharge  of  the  galvanic  ballery,  the 

by  A  focccffion    yjjyj^  be  completed  between  the  zinc  and  coppc-r  eads  of  At 
t»t  corrctpondtjit  ,  -,  '  ,  ,,    ,  «  *_a 

Min  »f  plates,     battery.      The  twt)  plates  neareft  the  po^ni*  of  conlaft  are  Dfll 

concluded;  Ihu^  the  two  next,  and  fo  on  in  fuccetfive  parity 

ceach  plate  at  equal  di^ances  (rom  the  points  of  contact;  and 
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the  lafl  pair  which  is  unloaded,  are  the  two  plates  in  the  cen* 
tre  of  the  trough.    In  an  arrangement  of  only  50  or  60  plates,  — confcqucntl/ 
the  rapidity  of  each  fucceflive  difcharge  appears  to  be  fo  great  chtiw  of  equal 
a<  not  to  admit  of  tlie  intervals  being  diftinguiQied  by  our  fenfe  furfacea  ii  more 
of  feeling ;  but  when  the  number  is  very  confiderable  the  fen-  JJJJe!^^^ 
£ition  produced  is  jarring  and  tremulous,  fuch  as  we  may  con- 
ceive would  arife  from  the  aclion  of  a  confhint  current  of  a 
fubtile  fluid. 

When  weexpofe  metallic  fiibftances  to  the  galvanic  a6^ion,  —and  thequan« 
the  effeas  produced  are  greater  from  a  large  furface  diffufed  ^^^^^^^^^ 
over  a  fmall  number  of  plates,  than  when  fpread  over  a  greater  in  the  wire  at 
BQinber  of  plates;  if  we  fuppofe  800  particles  of  eleftricity  *"y '»P*»»*'<^ 
pven  out  from  a  plate  of  eight  inches  in  diameter,  there  would  '  - 

coly  be  200  particles  from  a  plate  of  four  inches  (fuppofing  the 
<)san(ily  in  the  ratio  of  the  furfaces  expofed)  if  two  plates  be 
snioaded  at  once,  we  fliail  have  from  one  arrangement  1600 
puticles  of  eledricit^  determined  in  one  mafs,  and  from  the 
other  only  400;  from  the  former  we  have  a  rapid  commu* 
licitioD  €>f  a  quantity  of  electricity  of  four  times  the  intenfity 
of  the  latter.  And  as  metallic  fubftances  nearly  tranfmit  the 
whole,  the  efle6ts  produced  are  found  to  be  as  the  fquares  of 
Ike  inteDfities. 

I  am  now  conflruding  a  battery  of  fifty  plates,  each  plate  A  battery  now 

of  which  will  be  two  feet  in  diameter.     If  the  above  circle !" ***"f"P*^^ 

to  explode  above 

nottld  bold  good,  the  extent  of  wire  that  will  be  ignited  will  zoofeecofwire^ 

be  very  confiderable.     A  battery  of  oO  plates,  each  plate  eight 

inches  io  diameter,  ignites  16  inches  of  fieel  wire  of  one  feven- 

lietii  of  an  inch  in  diameter.    And  as  the  plates  I  am  now  pre- 

piring  will  expofe  a  furface  nine  times  greater,  I  (hall  expe^ 

Ibi  16x  9x 9  —  1296  inclies,  or  lOS  feet  of  wire  will  be  ig- 

iifcd  at  every  contact. 
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Cenenl  obf«- 
vACions  on  the 
theory  of  the 


XL 

Account  ofOie  Changes  tftat  have  fiappaied,  durini^the  tafl  Twenty^ 

Jitc  Years,  in  the  rdativc  Situation  of  Douhte-flftrs ;  with  on 

Jnvejli^ution  of  the  Caujc  to  ivhuh  ikcy  are  ou^inq.     By  Wi  l- 

LfAM  HcRscHtL,  LL.  D.  F,  II  S.     From  the  PhUofophkui 

TrafifaB  ions  fir  1803. 

RcadJuticQ,  1S03. 

In  the  Remarks  on  the  Conflru<5li»n  of  the  Heavens,  con- 
tained ill  my  lad  Paper  on  this  fubjeft,*  I  have  divided  the  vi- 
hwvenJy  bodies,  rious  obje6ls  which  aflronomy  has  hitherto  brought  lo  our  view^^ 
it^to  twclvcclalTii^.     The  firil  comprehends  mfuUted  ftars. 

As  the  folar  fyflem  prefent?;  us  whU  all  the  particulars  that 
may  be  known,  refpefllng  the  arrangement  of  the  various  fu- 
bordinate  celeflial  barfies  that  are  imdcr  the  influence  of  (fan 
which  I  have  called  infulaled,  fuch  a»  planets  and  falelliles 
afleroids  and  comet^i^  I  IlialJ  here  fay  but  little  on  that  fubjed^ 
It  will,  however,  notbearaifs  to  remark,  that  the  late  addition 
of  two  new  cclefiial  bodies  ha^  undoubtedlyenlargedour  know- 
ledge of  the  conlirudion  of  the  fydein  of  infulated  flan. 
Whatever  may  be  the  nature  of  thefe  two  new  bodies,  we  kmvr 
that  they  move  in  regular  dliplical  orbits  round  the  fun.  It  i( 
not  in  the  lead  material  whether  we  call  ihem  afleroids,  as  I 
have  propofed  ;  or  planetoids,  as  an  ennnent  allronofnef,  ina 
letter  lo  me,  fuggefled  ;  or  whether  we  admit  them  at  once  rn(a 
the  clafs  of  our  old  feven  large  planets.  In  the  latter  cafe,  hoW' 
ever,  we  mud  recoiled,  that  if  we  would  fpeak  with  precifioi:, 
they  ftiould  be  called  very  fmall,  and  exzodicaf ;  for,  Ihc  great 
inclination  of  the  orbil  of  one  of  ihem  to  the  ecliptic,  amounting 
to  35degreeSp  is  certainly  remarkable.  That  of  the  other  isal 
conliderable;  lis  latitude,  the  lall  lime  I  faw  it,  being  moi 
than  15  degrees  north,  Thefe  circum fiance-!,  added  to  thefl 
fraallnefs,  ftiow  that  there  exifts  a  greater  variety  of  arrange* 
ment  and  (ize  among  the  bodies  which  our  fun  holds  in  fubof 
dination,  than  we  had  formerly  been  acquainted  with,  and  eX 
lend  our  knowledge  of  the  conftru£lion  of  the  folar,  or  infulated 
fidereal  fyilem.     It  will  not  be  required  that  I  (hould  add  any 

•  Sec  Phil.  Tranf.  fcr  1802,  p*  477,  aiid  our  Journal,  V,  72,      [ 

lhii3g 
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Ifiing  fiirther  on  ihe  rubjed  of  this  firft  arlicle  of  my  claffifi*  General obfer- 
calion  ;  I  may  therefore  iramedialely  go  to  the  fecond^  which  vatjom  on  Uw 
treats  of  binary  iidereai  fyftems,  or  real  doubfe  ftars.  heivenly  bodiet. 

We  have  already  (hewn  the  poflibihty  that  two  Jiars,  whal- 
foerer  be  their  relative  magnitudes^  may  revolve,  either  in  circles 
Orelllprest  round  their  common  centre  of  gravity;  and  that, 
unong  the  mukitadeof  the  ftarsof  the  heavens,  there  (hould 
be  many  fufficiently  near  each  other  to  occafion  this  mutual 
revolution,  muft  alfo  appear  highly  probable.  But  ncithef  of 
ihefe  confiderationiican  be  admitted  in  proof  of  the  actual  ex- 
igence of  fuch  binary  combinations,  I  fhall  therefore  now 
proceed  to  give  an  account  of  a  ferie*  of  obfervations  on  doubJc 
&Mt,  comprehending  a  period  of  about  25  years,  which,  if  I  am 
fM>t  rotilaken,  vvitl  go  to  provc^  that  many  of  them  are  not 
merely  double  in  appearance,  but  mull  be  allowed  to  be  real 
binary  combinations  of  two  liars,  intimately  held  together  bf 
the  bond  of  mutual  attrat^ion. 

It  will  be  necelFary  to  enter  into  a  certain  theory,  by  which 
thefe  obfervations  ought  to  be  examined,  that  we  may  lind  to 
whalcaufe  we  (hould  attribute  fuch  changes  in  the  polition,  or 
diftancc,  of  doublcliars,  as  will  be  reported;  and,  in  order  to 
make  ihe  required  principles  very  clear,  I  fhall  give  them  in  a 
tew  (hort  and  numbered  fentencesj  that  they  may  be  referred 
to  hereafter* 

In  PlfiU*  X.  Fi^  I.  let  us  call  the  place  of  the  fun,   which  Theory  of  the 
may  alfo  be  taken  for  that  of  the  obfcrver,  O.  In  the  centre  of  "'°'^^*  ""^  ^ 


an  orbit  or  plane  N  F  S  F  is  «  Geminorum  j  and,  if  any  other 
ftar  is  to  be  examined,   we  have  only  to  exchange  the  letter  » 

kfor  that  by  which  fuch  double  flar  is  known.  This  letter  i* 
always  underftood  to  rcprcfent  thelargefl  of  the  two  ftars  which 
make  up  the  double  fiar;  and  a  general  expreffion  for  its  fmaller 
companion  will  be  x,  N,  F,  S,  P,  reprefenl  the  pofilions  of  the 
^different  parts  of  the  heavens,  with  rcfped  to  ofr,  north,  foU 
H  lowing,  foulh,  and  preceding;  and  the  fmall  letters  n, /,  *,p, 
fiand  for  the  fame  dire^ions  with  fefpefl  to  O.  jr  »  P,  is  the 
angle  of  poUtion  of  the  two  liars  x  and  a,  with  the  parallel 

At  the  motion  of  an  obferver  affefts  the  relative  (Itualion  of 

objects  wc  bsv^  three  bodies  toconltder,  in  our  inveQigation  of 

ibe  caafe  of  the  changes  which  will  be  pointed  out;  the  fun, 

die  large  Oar,  and  the  fmall  liar,  or,  as  we  have  thortly  called 

^^^  P  2  Ihcm^ 
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them,  O,  «,  r.  This  adoiiis  of  ihree  cafc^ :  a  molion  of  onrcyf 
tlic  three  bodies;  another,  of  two  ;  and  a  third,  of  all  the  three 
bodicn  together.  We  ftidl  now  point  out  the  confequences  that 
will  arife  in  each  of  tlie  cafes. 

Single  Motififu, 

No.  1.  Motion  of  r.  When  «  and  O  are  at  reQ,  thp  motion 
of  X  roay  be  alFumed,  fo  as  pcrfcdiy  to  explain  any  change  ot 
the  diftance  of  the  two  (lars,  and  of  their  angle  of  poGiion, 

No»  2.  Motion  of  a.  \Viien  x  and  O  are  at  reft,  and  w  has  ft 
motion^  either  towards  P,  N,  F,  or  S,  then  the  efletl  of  it, 
whatever  raay  be  the  angle  P  a  O,  will  be  bad  bj  entering  th« 
following  Table,  with  the  diredion  of  the  given  molioii. 


Motion, 

Di  fiance. 

Angle,    i 

Quadrants. 

.,. 

+    ' 

+ 

Ifl  and  -Hh 
2 i 

*F 

+ 

+ 

1          —           i 

2 '^ 

«N 

+ 

+ 

I   2 

aS 

+ 

+ 

}    2 

3   4 

No.  8.  Motion  of  O.  1  ft  cafe*  When  a  and  j:  are  at  refl,  and 
the  angle  P  a  O  is  90  degrees,  a  proper  motion  of  O,  toward* 
either/),/^  «,  or  J,  which  will  be  exUcmcly  fmall  v\ hen  com- 
pared with  the  diftance  of  O  from  «,  can  Irave  no  efte6k  on  lh« 
apparent  dillance,  or  angle  of  polition,  of  the  two  tlars;  and 
therefore  no  otlier  motion,  compofed  of  the  diredlions  we  have 
mentioned,  \rill  induce  a  diange  in  the  comparative  filuatiun  of 
«and  Jt. 

2d  cafe.  When  the  plane  P  N  F  S  is  oblique  to  (lie  my  «  O, 
«nd  the  angle  PatO  more  thau  90  degrees,  Ihe  etied  of  tl\« 
mDliULi  of  O  will  hii  had  by  the  following  Table, 


rOflTlOV    OF    DOUAtt    STARS, 


Motirtn. 

Difiance.    Angle. 

Quadrants. 

Op 

+ 

— 

1ft  and  2d 
3    4 

0/ 

— 

+ 

J 2 

3  4 

On 

+ 

+ 

1   3 

2  ~  4 

Om 

+ 

+ 

I 3 

2  —  4 
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5d  cafe.     When  the  angle  P  »  O  is  lefs  than  90  degrees^  tht 

follaiving  Tabic  rouft  be  ufed. 


k 


Motion. 

DiAance. 

Angle. 

Quadrants. 

Op 

— 

+ 

in  and  2d 
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Double  Moiiom, 
No.  4.  If  we  admit  dillerent  mulions  in  two  of  our  three 
ldic»,  and  if  the  ratio  of  (he  vefochies,  the  di regions  of  the 
totfonsy  and  the  ralio  of  ihe  diftancci  of  ihe  bodies  be  given 
Aftiitres,  a  fuppofilion  in  which  we  admit  their  concurrence, 
\j  expfain  Uie  phenomena  of  a  double  ilar^  but  can  never  bt 

Moiiont  of  the  three  Bodict, 
No.  5-     If  wc  admit  different  motions  in  every  on©  of  the 
bodies^  O  •>  x,  and  if  the  velocities  and  dire^ions  of  the 

sotiotu^ 
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Thirty  of  the  motions,  zi  well  as  Ihe  relative  diftances  of  the  three  bodies  arc 
^^oni«  e  ^^j^^^j^in^ji^  j|„  hypolhefis  which  admits  the  exiilence  of  fuch 
motions  and  riinations,  may  refolve  the  phenomena  of  a'doublc 
ftar,  but  cannot  have  any  pretenfion  to  probability* 

The  compaf*  of  this  Paper  will  not  allow  me  to  give  the  ob* 
fervalions  of  my  doublt:  ftars  at  full  length  ;  I  Oiall  therefore, 
in  ihe  examination  of  every  one  of  ihem,  only  Hale  thofe  parti- 
culars which  will  be  required  for  the  purpofc  of  invefiigating 
the  caufe  of  the  changes  that  have  taken  place,  either  in  the 
flifiance,  or  angle  of  potitioDi  of  the  two  ftars  of  which  the 
double  ilar  is  coaipofed. 

A%  the  arguraents  in  the  cafe  of  moft  of  thefe  flars  will  be 
nearly  the  fame,  it  may  be  expelled,  that  the  firft  two  or  three 
which  are  to  be  examined  will  lake  up  a  confiderable  fpace, 
and  the  number  of  double  flars,  in  which  I  have  already  afcer- 
taintd  a  change,  amounting  to  more  than  fif«  v,  >t  will  not  be 
poQible  to  give  them  all  in  one  paper ;  I  fliaJi  therefore  confine 
the  prefent  one  to  a  n^oderate  length,  and  leavt  it  open  for  a 
continuation  at  a  fulu;e  opportunity. 

a  Gtfninorum, 
Obferw»tloni»nd  J^rom  my  earlicft  obfervalions  on  thediftance  of  the  two  Han 
Wertncti  re-  which  make  up  the  double  flar  in  the  head  of  Caflor,  given  in 
ch*an6cf  of  r^e-  ^^^  ^^^  ^^  "^^  catalogues  of  double  fiars,  we  find,  that  about  2S 
Uttve  fituation  years  and  a  half  ago,  they  were  nearly  two  diameters  of  the 
Jy^'j;^^""'- large  ftar  afunder.  Thefe  obfervatiJns  have  been  regularly 
•ther*  continued,   from  the  year  177$  to  the  prefent  time,  and  no  at- 

leration  in  the  dlflancchas  been  perceived  :  the  flars  are  now 
Aim  nearly  two  diameters  of  the  large  one  afunder. 

It  will  be  ncceflary  to  enter  a  little  into  the  pradicability  of 
afcertaining  diflancesby  a  method  of  iflimalion  apparently  fo 
little  capable  of  precision.  From  a  number  of  obfer\'alions  and 
cxperimenis  1  have  made  on  llie  fubjefl,  it  is  certain  that  ihe 
apparent  diameter  of  a  flar,  in  a  reftefling  telefropc,  depends 
chiefly  upon  the  four  following  circumTlances :  the  aperture  of 
the  mirror  with  refpefl  to  its  foca!  length  ;  the  diflin^efs  of  ihc 
mirror;  the  magnifying  power ;  and  the  flateof  thealroorphcr* 
at  the  time  of  obfcrvatiun.  By  a  contraflion  of  the  aperture 
wc  can  incrcafe  the  apparent  diameter  of  a  ftar,,  fo  as  to  make 
it  referable  a  fmall  planetary  difk.  If  difiin£!nefs  fliould  be 
vranling.  It  is  evident  that  the  image  of  obje£l&  will  not  be  flurp 
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and  well  defined,  and  that  (hey  will  confec|uetitIy  appear  larger  ?^>f"v*tioa»iiil 
than  they  ought.  The  effed  of  magnifying  power  i^,  Looccafion  fpeaing  the 
•  reblive  increafe  of  the  vacancy  between  two  ftars  that  are  changes  of  re- 
very  near  each  other  ;  bat  the  ratio  of  the  mcreafe  of  the  dif-  j^j  ftars  cxtrcn*- 
tance  is  not  proportional  lo  that  of  the  power,  and  fooner  or  ly  near  e»ch 
later  comes  to  a  maximum.  The  Hate  oftlic  atmofphere  is  per-**   "* 
hapi  the  mod  material  of  the  four  conditions,  as  we  have  it  not 
io  our  power  to  alter  it.    Theedefls  of  raoirture,  damp  air,  and 
hazinefi,  (which  have  been  related  in  a  paper  where  the  caufea 
that  often  prevent  the  proper  adion  of  mirrors  were   dtf- 
cufPed,)  (bow  the  reafon  why  the  apparent  dillanceofadouble 
fiar  thould  be  atfcded  by  a  change  in  the  atmofphere.     The 
alteration  in   the  diameter  of  Ardurus,  extending  from  the  firft 
to  the  laft  of  the  ten  images  of  that  ftar,  in  ihe  plate  accompany- 
ing the  above-mentioned  paper,*  (hows  a  fufficient  caufe  for  an 
incfeafe  of  ihe  didance  of  two  /lars,   by  a  contradion  of  their 
apparent  ditk!<.      A  flulful  obferver,  however,  will  foon  know 
Vfhai  ItJie  of  the  air  is  mod  proper  for  ef^imations  of  this  kind. 
1  have  occafionally  fecn  the  two ilars  of  Callor,  from  If  to  2 
lod  2|  diamcterjial'under  ;  but,  in  a  regular  fettled  temperature 
Slid  clear  air,  their  dttlance  wa^v  always  ihe  fame.    The  other 
tbree  caufes  which  affedthefe  eflimalions,  are  al  our  own  dif* 
pofal ;  an  inftance  of  thii  will  be  fecn  in  the  lollowing  trial.    I 
look  1^  ditferent  mirrors  cf  feven  feet  focal  length,  each  hav- 
ing an  aperture  of  6,3  inches,  and  being  charged  with  an  eye- 
giaf*  which  gave  the  telefcope  a  magnifying  power  of  4-60* 
With   thefe  mirrors,  one  after  another,  the  fame  evening  1 
viewed  liie  two  flars  of  our  double  ilar ;   and  the  refult  was, 
ihat  with  every  one  of  them,  the  {lars  were  prectfely  at  an  equal 
dtdance  from  each  other.    Thefe  mirrors  were  all  fufficientfy 
rood  to  Hiow  coinuie  double  ftars  well;  and  fuch  a  trial  will 
confequently  furnifh  us  with  a  proper  criterion^  by  which  we 
may  afcejrtain  ihe  goodnefs  of  our  telefcope,  and  the  clearnefs 
i»r  the  atmofphere  required  for  ihefe  obfervations.     To  thofe 
wbohave  not  been  long  in  the  habit  of  obferving  double  liars, 
it  will  be  nccelfary  to  rr^ention,  that,  when  hrll  (cen,   they  wlil 
appear  nearer  together  than  after  a  certain  time  ;   nor  is  it  fo 
Iboci  as  roight  be  expeded,  that  we  fee  them  at  their  greateft 


#  S«t  Phil.  Trinf.  for  1803,  page  23Q,  Plate  III. 
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OWcrTationsanddtP.ance,  I  have  linrtwn  it  to  fake  up  Iwo  or  Ihree  monlli^ 
frl^**!he*'  *^^'^^re  the  eye  wa-i  fufficiently  acquainlcd  wilh  llic  objca,  II 
chingci  of  re-    j«dge  with  the  reqtiidte  preclfiitn. 

In  ft'  ^^'^^'°^  Whatever  may  be  the  difikulties  or  uncer tainhe*.  aaeiKlinf 
ly  near  each  ^^  method  of  delermiiiing  the  diftancc  ot  two  dole  llart  bj 
oihtr*  3n  (fflimalton  of  the  apparent  diameter,  it  rourt  however  be  con* 

feffed,  that  vvc  have  no  other  way  of  ohtaininj^  the  farae  end 
with  [q  much  precifion.  Our  prelent  rnJtance  of  *  GeminoraiH 
will  fliow  the  degree  of  accuracy  of  which  fuch  eftirnatiomart 
capable,  and  at  the  Aime  time  prove,  thai  the  purpofe  for  whid 
I  (hall  ufe  the  ellimated  iti(er%'al  between  (he  two  rtar<  will  b( 
fufficiently  anfwered.  By  an  oblervaUon  of  the  JOih  of  Ma/ 
1781,  we  have  iho  diameter  of  the  largeft  of^  the  two  ftarj  M 
thai  of  the  fraalleft  as  6  to  5  ;  and  according  to  feveral  meB' 
fares  I  have  taken  with  the  micrometer,  we  may  admit  thei^ 
difiance,  diameters  tocludedi  to  be  five  feconds»  Then,  as  tin 
vacancy  between  the  two  flars  i%  nearly,  but  not  quite  tv*odi» 
meters  of  the  large  one,  1  fliall  %'alac  it  at  I  J.  From  this  wi 
calculate,  that  the  diameter  of  the  large  ftar,  under  the  circui» 
fiances  of  our  eftimalion,  is  nearly  I  ',35:  fo  that  an  errord 
one  quarter  of  fuch  a  diameter,  whith  is  the  moft  we  can  admit 
will  not  exceed  0'^3 1.  Nor  is  it  of  much  confequence,  if  lln 
meafure  of  5"  ftiould  not  be  extreaioly  correal;  as  a  froal 
rniflake  in  thai  quantity  will  not  materially  afleft  the  error  0 
eftimatfon  by  the  diameter,  which,  from  wiiat  has  been  faid,  t 
the  meafure  was  faulty  to  a  fecond,  would  not  amount  to  mort 
than  one>rftecnth  part  of  it. 

Havitig  thus  afcerlained  that  no  perceptible  change  in  th< 
diftance  of  the  fiars  has  taken  place,  we  are  no>V  lo  esti^milll 
the  angle  of  pofuton.  In  the  year  1779,  it  was  32®  47'  norti 
^  preceding;  anH,  by  a  mean  ol  the  three  lali  meafures  I  ha«< 
taken,  it  is  now  only  10*  53'.  In  the  fpace  of  about  23  yearf 
and  :i  half,  therefore,  the  ancrJc  of  pofilion  hat  manifcfUy  undcii 
goneadinunutmii,  of  no  lels  than  21®  .5  V  ;  and,  that  thischangi 
ha«  been  brought  pn  by  a  reguhir  and  gradual  decreafe  of  thU 
angle,  will  be  ft-en  when  the  rert  of  the  meafures  come  to  bl 
examined.  I 

The  accuracy  of  the  microm«^ter  which  has  been  ufed,  whd 
the  angles  of  pofuion  were  (aken,  being  of  the  ulraoft  m 
poriance,  it  becomes  necefTary  to  afcertafn  how  far  it  will  bl 
fafe  to  rely  on  the  rcfuUof  the  meafures.     It  might  be  eafil] 

0)0  wi 
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iwn  that,  in  ihe  day  lime,  a  given  an^Ie, delineated  on  a  card,  9^^'"^^^^°'*'      , 
iml  Jluck  up  at  a  convenient  distance,  may  be  Uill  as  accurately  fpefting  the 
rueafured  by  a  tel«rrope  furniftied  with  ihts  micromeler,  as  it  changes  of  re-   • 
can  b«  done  by  any  kno\^n  method,  when  ihe  card  h  laid  on  a  inftarscxtfcm©. 
table  before  u%;  but  llii'J  vvoutd  not  aufwcr  my  purpofc.     For,  ly  ocare»cb      , 
objefis  in  moiton,  like  the  ilnn,  cfpecially  when  at  a  diftance  ^   ^* 
froai  the  pole^  cannot  bemeafured  with  fuch  Readiiiefs  as  thofe 
lArKid)  afe  near  us  a^'d  al  reil.     The  method  of  ilJuminatiog^ 
the  wires,  and  oih'-r  circumllances,  will  likewife  atVefl  roe 
accuracy  of  the  ungie-t  thai  are  muafured,  efpetially  when  the 
iliflance  ot  the  liars  is  very  fmall.     I  Qiall  therefore  have  re- 
couTfe  to  aOronoTnicul  ubfervaUons  in  order  tg  («e  what  die 
roicroraeter  ha«  eClually  done. 

January  22,  1 80'i.  The  pofition  of  A  Orionts  was  taken* 
\l\  meafure^  52®  3S' foulh  preceding;  2d  roeafure,  54**  1+'. 
Mean  of  the  two  uacafures,  53^  26'.  Deviation  of  Lheinea- 
fttre«froai  the  mean,  48'. 

MafcJi  4,  I  bOJ.  1 1  Monocerotis.  ift  meafure,  28«  18'fouth 
following;  2d  meafure,  2o'  i9\  Mean  of  the  two,  27^  34'. 
Deviation  (rom  Ihe  mean,  4j^ 

February  9,  1803,  a  Geminorum.  ifl  meafure,  6**  11^ 
north  preceding;  2d  meafure,  4**  +8'.  Mean  of  the  two, 
J**  29  *     Deviation  from  the  mean,  4r. 

September  6.  1802.  u  Coronx.  id  meafure,  89^  42' 
north  following;  2d  raeifure,  S^J^  38'.  Mean  of  the  two, 
8^^  40'.     Deviation  from  the  mean,  2'. 

When  tbefe  ybfervatiuns  are  conCdered,  we  lliall  not  err 
much  if  we  admit  that,  in  favourable  circu  ml  lances,  and  with 
proper  care,  the  micrometer,  by  a  mean  of  two  meafurcs,  will 
give  ihc  polition  of  a  double  tlar  true  to  nearly  one  degree; 
but^  ai  the  opportimiiies  uf  taking  very  accurate  meafures  are 
force,  it  will  be  neceflary  to  have  rec(mife  to  fome  more  dif- 
cordant  obfervations. 

February  18,  1803.  ^  Orionis.  ifl  meafure,  72*  58' 
fouth  preceding;  2d  meafure,  67^24'.  Mean  of  the  two, 
70°  I  1 '.     Deviation  from  the  mean,  2*  47'. 

But  a  memorandum  to  the  obfervalion  fays,  that  the  even- 
ing was  not  favourable.  We  may  therefore  admit,  that  in  the 
»orft  circuraHances  which  can  be  judged  proper  for  meafur- 
iJig  at  all,  an  error  in  the  angle  of  pofition  by  two  tocafures 
will  noi  uaottDt  to  three  degrees. 

U 
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Obrerffttiooi  It  will  be  remarked^  when  we  come  lo  compare  Gngle 

ftfpeftjng  the  nieafures  which  have  been  taken  on  different  n>ghu,  ihat  ihey 
ch*ngc»ofre-  are  fome what  more  dilcordantj  bat  1  have  not  ventured  ta 
AwrMiM^X  ''^J^^  ^^^^  ^^  ***^*  accounl,  except  in  cafe*  wliere  it  wat 
near  «ach  other,  pretty  evident  that  foine  millake  in  reading  off,  or  other  ac- 
cident to  whicli  all  allronomJcal  obfervations  are  liable,  was 
lo  be  apprehended.  Nor  can  fuch  difagrcements  materially 
affed  the  conclutions  I  have  drawn,  when  it  appears  that  the 
deviations  happen  lomelimes  Lo  be  on  one  fide>  and  foroeliEDes 
on  the  other  fide,  oi  the  true  angle  of  pofition.  For,  fincc 
that  angle  i»  not  a  thing  that  will  change  in  the  courfe  of  a 
few  nights,  the  excefs  of  one  meafure  will  ferve  to  correct  the 
defcd  of  another ;  and  we  are  not  to  think  it  extraordinary, 
%vhen  flars  are  fo  near  together,  and  their  motion  through  the 
field  of  view  (in  couleqyence  of  the  high  magnifying  power 
we  are  obliged  to  ule]  To  quick,  that  we  Ihould  now  and  then 
even  fall  thort  of  that  general  accuracy  which  may  be  had  by 
a  careful  ufe  of  the  micrometer. 

I  ftiall  now  enter  into  an  examination  of  the  caufe  of  the 
change  in  ihe  angle  of  pofition  of  the  fmall  flar  near  CaAor. 

A  revolving  fiar,  it  is  evident,  would  explain  in  m  moft 
fatisfa^ory  manner,  a  continual  change  in  the  angle  of  pofitioni 
without  an  alteration  of  the  difiance.  Bui  this,  being  a  cir- 
cumftance  of  which  we  have  no  precedent,  ought  not  to  be 
admitted  without  the  fullell  evidence.  It  will  therefore  be 
right  lo  examine,  whether  the  related  phenomena  cannot  be 
fatisfadtorily  explained  by  the  proper  motions  of  the  ftars,  or 
of  the  fun. 

Singfe  Motiom, 
(fl)The  three  bcjdies  we  have  to  confider.,  are  O,  m,  aodf; 
and,  fuppofing  them  to  be  placed  as  they  were  obferved  to  be 
in  the  year  1779;  ihc  angle  x  «  P,  in  Fig.  1,  will  be  32*  47' 
north  preceding.  We  are  at  liberty  to  let  the  angle  PaO  be 
VI  hat  will  befl  anfwcr  the  purpofc.  Then^  in  order  to  examine 
the  various  h^pothefes  that  may  be  formed,  according  lo  ihe 
arrangement  of  the  principles  we  have  given,  we  flialt  begin 
with  No,  I ;  and,  as  this  admits  that  all  phenomena  may  be 
refolvrd  by  a  proper  motion  of  x^  let  us  fuppofe  thisftar  lo  be 
placed  any  where  far  bejond  »,  but  lo  as  to  have  been  feeo,  in 
the  year  1779,  where  the  angle  of  pofition,  :i2«  47'  north  pre- 
ceding 
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cddlng,  and  the  obferved  diftance,  near  2  diameters  of  the  large  Obfervatiom 
ftar,  required  it.  With  a  proper  velocity,  let  il  be  in  motion  rerpedUn^^the*  1 
tovtards  the  place  where  it  may  now  be  feen  at  the  fame  dif-  chingejof  re-  • 
tance  from  CaUor,  but  under  an  angle  of  pofihon  only  10®  53'  jnft^.fi^/^^ 
fiorth  preceding.  It  may  llien  be  admitted^  that  a  fmall  decreafe  ly  near  ach 
of  the  diflance  which  would  happen  at  the  time  when  the  angle  »^"* 
of  poiilion  was  21**  5C/,  could  nut  have  been  perceived;  fo  that 
the  gradual  change  in  the  obferved  angle  of  pofilion,  as  welt  as 
tbeequality  of  the  diflance  of  ihetwo  (iar^f  will  be  fuRicienlly 
accounted  for.  But  the  ad  million  of  this  hypotheiis  requires, 
that  a  Geminorum  and  the  folar  fyflera  fhould  be  at  reA;  and, 
by  the  obfervalions  of  aftronomer:*,  which  I  fliall  foon  have 
occaiion  to  mentioni  neither  of  ihefe  conditions  can  be  con- 
ceded. 

{b)  \(s  according  to  No.  2,  wc  admit  the  motion  of  a,  we 
flial)  cefiainly  be  more  corfiftent  with  the  obfervalions  which 
anrooomeri  have  made  on  the  proper  motion  of  thisflar*  ;  and, 
tia  motion  of  the  folar  fyftem,  which  I  fhall  have  occafion  to 
mention  hereafter,  has  nnl  bten  rigidly  proved,  tt  may,  for  th« 
fake  of  argument,  be  fetalide;  nor  has  a  proper  motion  of  the 
ftar  X  been  any  where  afcertained.  The  retrograde  annual 
proper  motion  of  Caftorj  in  right  afceniion,  according  to  Dr. 
Matkelyne,  isCK',  103.  This,  in  about  23|  years,  during  which 
time  I  have  taken  notice  of  the  angle  of  pofitton  and  ditlance 
of  the  fmall  ftar,  will  amount  to  a  change  of  nearly  *2''',47, 
Then,  if  we  enter  the  fliort  Table  I  have  given  in  No,  2,  with 
the  motion  »P,  we  find,  that  in  the  firft  quadrant,  where  the 
fmaltOar  is  placed,  the  ilifiance  betv%een  the  hvo  flars  will  be 
diminifned^  and  the  angle  of  pofilton  increafed.  But  fincc  it 
appeaxSf  by  my  obfervations,  that  the  diHance  of  the  tlars  is 
not  le(s  now  than  it  wai  in  1780;  and  thaf,  inQcad  of  an  in* 
create  in  the  angle  of  pofilion,  it  has  adlually  undergone  a 
diminution  of  nearly  22  dvgrees ;  it  follows,  that  the  motion 
of  «  Geminorum  in  right  afccnlion,  will  not  explain  the 
obferved  alterations  in  the  Otuation  of  this  double  flar.     If, 

•  Sec  Tobiae  Mayeri  Opera  inedita.  De  motu  fixarum  propria^ 
|Mige  80.  Alfo  Dr.  Maskelync's  firft  Volume  of  ObftrvadoMS.  Ex- 
planation and  Ufe  of  the  Tables,  p.  iv.  Or  Mr.  Wollafton's  Af- 
tronomical  Catalogue,  end  of  the  Preface,  Likewifc  Conmijfance  dts 
^fmfspour  tJnnii  VI.  p.  203.  Sur  U  Mou*vcment  partkutier pro- 
fti  a  diffittmiu  EtciUs^  par  Mom.  Dc  la  Lande. 

according 
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according  lo  Mr.  De  la  Lande's  account*,  we  fiiould  iffe 
confider  the  atinuai  proper  moilon  of  «  iiT  declination,   winch 
h  given  0"J2  iowards  ihc  north,  wc  (bdll  find,  b)  entering 
our  Table  wiih  the  motion  «N,  amoynting  to  'fS2,  that  the 
dlfiance  of  the  two  fiars  nifl  be  full  utore  dimimflied;  but 
that,   on  Ihe  t:ontrary.    the  angle  of  pofiiion  will  be  much 
Icflened ;  and,  by  toinbioing  the  Iwo  motions  togelbcr^  iJic 
apparent  d.fk*  of  the  Iwo  ftars  Hiould   now  be  a  lit  lie  more 
than  one-ltnth  of  a  Iccond  from  e^ch  oiher,  and  llie  ang!e  of 
pofition  3 J  degrees  fouth  preceding.     Bui,  fince  neither  of 
ihefe  cflVtTs  have  taken  place,  the  hypolheC*  cannot  be  ad- 
iwitttd. 

(cj  That  the  fan  ha^a  proper  motion  in  fpace^  I  have  ftjown 
with  a  ver^  high  degree  of  evidence,  in  a  paper  which  wa« 
read  at  the  Royal  Sociely  about  twent)'  years  agof.  The  faioc 
opinion  was  befttre,  but  only  i'lom  theoretical  principtci, 
lunti-d  At  by  Mr.  De  la  Lande,  andalfo  by  the  late  Dr.  Wilfont 
til  GlafVnvvJ;  and  lias^  fince  tiu*  publication  of  my  paper, 
been  taken  up  by  feveral  allronomers^,  who  agree  that  fiicb 
motion  exifts.  In  conffquenLe  ot  this,  lei  uisnow,  according 
(o  No.  3.  aflign  lo  the  fun  a  njotion  in  fpace,  of  a  certain 
velocity  and  direflton.  Admitting  theref  »ie  a  and  jr  to  beat 
reft»  let  the  angle  P:tO  be  90  dcgrees|  then,  by  the  I  ft  cafe 
o*  No.  5,  we  find  that  none  of  the  obfcrved  changes  of  the 
angles  of  pofition  will  admit  of  an  explanation.  There  is 
mureover  an  evident  concefliaii  of  the  point  in  qucOton,  in 
the  very  fuppofition  of  tlje  above  angfe  of  90  degree*;  for,  if 
X  be  at  the  famedifiancc  as  a  from  the  fnn,  and  no  more  than 
5''  from  that  ftar,  its  real  diRance.  compared  to  that  of  the  fun 
from  the  flar,  will  be  known;  and,  fince  that  mufJ  be  hU 
than  the  40  thousandth  pari  ol  our  difiance  from  Callor, 
Ihefe  two  ftars  rauft  neeeffarily  be  wiihin  the  reach  of  each 
others  attraflion,  and  form  a  binary  fyflem, 

{dj  Let  us  now  take  the  advantage  held  out  by  the  2d  cafe 
of  No.  3,  which  allows  us  to  place  x  far  behind  a;  iji  which 

*  Sec  |>age  211  of  the  treatife  before  referred  to, 

t  Philof,  Tranf.  vol.  iMxiii.  p,  247. 

I  Sec  my  note  in  Phil.  Tranl.  vol.  Ixxiii.  p.  283> 

§  See  JJIrofiemiJbfi  Jahrbucb  fur  dai  Jahr  1786  j  fttU  259. 
Vhif  die  for  true  kurtg  unferti  i^^nutn-Syfiims^  I'D*  Hcrrn  frtftj^f 
Pi«voft.   Vnd  fur  dai 'jahr  V%^^ftiun%, 

fituation 
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km,  Ihc  angle  P«0  will  be  more  than  90  degrees.    The  Obfefitiout 
Htf  X  being  let*  than  s.    render*  ihts  hypoiliefis  the  more  rerp«amg  the 
flMUble.    Now,  as  a  motion  of  Caftor»  be  it  real  or  apparent,  changcsoi  «- 
■tt  iQuaHy  been  afcertaineti.  we  canrn>l  fet  il  afide  ;  the  realj,,  lUr*  extrtnift-    i 
■po4ion  ot'O,  therefore,  in  order  to  account  tor  the  apparent  one  iy  nc^r  tach 
*of«,  muft  be  of  equal  velocity,  and  in  a  contrary  direflion;^'  "' 
Uttl  1$,  when  decompofed,  O^IOS  towards/,  and  O'J^*  to- 
ward* s.     The  f^(fi:^  of  the  fun's  moving  Irom  O  towards/, 
•ccwding  to  the   lit  Table  in  No,  3,  is,  that  the  diftance  be- 
tween iKe  two  tlarswill  be  diminJihed,  and  the  angle  of  pofi- 
tioo  increafed.     But  thcfe  are  both  cnntrary  to  tlie  obferva' 
tioDs  J  have  given*     The  motion  of  O  in  declination  towards 
f,  according  to  ilie  fame  Table,  will  Aill  diminitb  the  diiiancc 
of  the  iwru  tiars  but  will  alfo  diminiili  the  angle  of  polilion. 
Then,  fince  a  motion  in   right  atc-en(ion  increafci  the  an^le, 
while  Ihat  in   declination  diminiflies  it,  the  fmall  flar  nr.ay  be 
|>bced  at  fuch   a  ditlance  that  the  difference  in  the  parallax, 
irifing  from  ihe  folar  motion,  (ball  bring  the  angle  of  pofi  lion » 
in  'I3l  years,  from  32°  47'  to  lO"*  53' ;  which  will  explain  the 
obfcrved  change  of  that  angle.     The  dinance  of  ihc  flar  x, 
(tit\ht%  purpofc,  muft  be  above  2|-  limes  as  much  as  that  of 
•  ftocn  Uf,     But,  after  having  in   this  manner  accounied  for 
tile  alieration  of  the  angle  of  pofition,  we  are,  in  the  next 
flice,  to  examine  the  cffetl  which  fuch  a  difference  of  parallax 
ftufl  produce  in  the  apparent  diflance  of  the  two  Ilar«  from 
«ach  other.     By  a  graphical  metliod,   which  is  qtiile  fullicient 
^our  purpofe,  it  apprar^,  (hat  the  union  ot  the  two  mottonf 
in  right  afccnfian   and  deilinaiton,    mufl  have  brougtu  the 
rtwofiart  fo  near,  aa  to  be  only  about  half  a  diameter  of  the 
rbfge  ftar  from  each  olher;  or^   to  exprefs  the  fame  in  mea- 
%3X^  the  centers  of  the  Ihu^  mull  now  be   l",8  nearer  than 
Ihey  were  23|  }ears  ago»     Bui  this  my  obfervation<i  cannot 
mitow ;  for  we  have  already  fliowri,   (hat  any  change  of  more 
•thmt  5  or  ^tenths  of  a  ft  cond  mufl  have  been  perceived. 

If.  on  the  other  hand,  wc  place  the  liar  jt  at  fuch  a  ditiance 
fbat  the  folar  parallax   may  only  bring  it  about  4*teiilhs  of  a 
d  nearer  to  a,   which  it  a  quantity  we  may  fuppofe  to 
efcaptid  oar  notice  in  eftimating  the  apparent  diflance  of 
two  ftart,  then  wiH   the  angle   of  potitlon  be  above  2a 
recf  loo  large.  Thi^i  fhows,  liiat  no  diftancr,  beyond  Caflor, 
hkh  we  caij  place  the  ttar,  will  explain  Ihe  given  obferva* 
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Obferraclofij  (t)  The  laft  remaining  trial  we  have  to  examine,  is  to  Itip- 

Rfte^'nTn^     pofe  X  to  be  nearer  than  « ;  ihe  angle  P  «  O,  will  then  be  !eU 
change!  of  reb-  than  90  degrees ;   and  the  effed  of  a  motion  of  O  towarcls/. 


ttve  ft  tuitions  la 
fltri  extremely 
*  jK<r  each  other* 


by  the  2J  Table  in  No.  3,  will  bean  increafe  of  Ihe  diftancc 
ot  the  two  flars,  and  a  dimlnulion  of  their  angle  of  pofilion. 
But  the  motion  Of,  which  is  alfo  to  be  conlidered,  will  add  to 
the  tncreafe  of  the  diftance  and  coimleradthe  dtminulion  ut 
the  angle.  It  is  therefore  to  be  examined*  whether  fuchan 
increafe  of  drilance  a<i  we  can  allow  to  have  efcaped  obferva- 
tion,  will  explain  the  change  which  we  know  to  have  hap- 
pened in  the  angle,  during  the  lafl  23 1^  year.  By  the  fame 
method  of  compounding  the  two  motions  as  before,  it  imme- 
diately appears,  llian  we  cannot  place  ihcfmallftar  morethan 
about  1 -tenth  o^  the  difiance  O*  on  the  tide  of  Caflor,  with- 
out occafioning  fuch  an  increafe  of  the  apparent  di (lance  of 
the  two  ftars  as  cannot  poflibly  be  admitted;  and  that,  even 
then,  the  angle  of  poiition,  inrtcad  of  being  lefs,  will  be  a 
few  degrees  larger,  at  the  end  of  23|-  years,  than  it  wai  at 
the  beginning.  This  hypothefis,  therefore,  like  all  the  fore- 
going one*,  muft  alfo  be  given  yp,  ai  inconfiftcnt  with  my 
obfervations. 

It  f<; moreover  cvidcnl,  that  the obfcrva lions  of  aftronomers 
on  the  propLT  motion  of  the  ftarsj  in  general,  will  not  permit 
us  to  aflume  the  folar  motion  at  pleafure,  merely  for  the  fake  of 
accounting  for  tfje  clranges  which  have  happened  in  the  ap- 
pearances of  a  double  liar.  The  proper  motion  of  Coftor, 
tbcrofore,  cannot  be  intirdy  afcribed  to  a  contrary  motion  of 
the  fun.  For  we  can  alTign  no  reafon  »^hy  the  pioper  motion 
of  this  ftar  alone,  in  preference,  for  inflance,  to  that  of  Arc- 
lurus,  of  SJrius,  and  of  many  olher<i,  Ihculd  be  fuppofed  to 
arite  from  a  motion  of  the  folar  fyftem.  Now,  if  they  are  all 
equally  intitled  to  partake  of  this  motion,  we  can  only  adroit 
it  in  fuch  a  dire6ioj>,  and  of  fuch  a  veloc:ily,  as  will  fatisfy 
mean  direction  and  velocity  of  the  gent'ral  pn»per  motions  of 
the  liars  ;  and  place  all  deviations  to  the  account  of  a  real 
proper  motion  in  each  flar  feparately. 

Dnubfc  Motion, 

(/)  In  order  (o  explain  the  phenomena  of  our  doable  flar, 

according  to  No.  4^,  by  the  motion  ot  two  bodies,  fortnflanc^ 

•  and  Xt  it  will  be  required  that  they  both  thould  move  in  given 

*^  direcltons  j 
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diredioas 
^'•ven  ratio  to 


that  tlie  velocities  of  their  motions  tliould  be  in  a  Obfenratiani 
r ;    an( 


each  olhei 


fliould  be 


and  infcTcncc* 


» 


1  omer  ;  and  that  this  ratio  lliouiti  De  com-  ^  ^. 
puunded  with  the  ratio  of  tbeif  didances  from  O  ;  a  luppou-  changes  ot'  rel*« 
tion  M'htch  mull  certainly  be  highly  improbable.  To  flievv  this  ^'«  lituation  i« 
with  fufficient  evidence,  let  us  admit  that,  according  to  the  „*^  ^j,  "^^ 
bed  authorities  the  annual  proper  motion  of  Cartoris — 0^,105 
ill  right  afcenfion,  and  0",i2  in  declination  towards  the 
north.  Then,  as  the  fmall  ilar,  without  changing  its  dillance, 
liASfiio%'ed  through  an  angle  of  21 '^  54'f  the  only  ditferencein 
the  two  motions  of  thefe  ftars,  will  be  expreffed  by  the  extent 
of  the  chord  of  that  angle.  To  produce  the  rei|oired  effeO, 
it  19  therefore  neceflary  that  the  motion  of  «,  which  is  given* 
Ibould  regulate  that  of  the  fmall  ^ar,  whofe  relative  place  at 
the  end  of  234  years  is  alfo  given*  Then,  as  ct  moves  in  an- 
gle of  53^  31' north  preceding,  and  with  a  velocity  which, 
being  exprefled  by  the  fpace  it  would  defcribe  in  23f  years, 
will  be  3",5l,  it  is  required  that  i  (hall  move  in  an  angle  of 
09^  2>',  likewife  north  preceding,  and  with  a  velocity  of 
y'jyi.  The  ratio  of  the  velr)citieR,  iherefore,  and  the  direc- 
tion! of  the  motions,  are  equally  given.  Hut  this  will  not  be 
fuificietit  for  the  purpofe  :  their  dillance  from  O  mud  alio  be 
taken  into  conlideration.  It  has  been  lhown»  that  the  two 
fiars  cannot  be  at  an  (^qual  ditlance  from  us,  without  an  evt« 
dent  connection  ;  it  will  therefore  be  neceffary  for  thofe  who 
will  not  allow  this  connexion,  to  place  one  of  them  nearer  to 
tti  than  tlie  other.  But,  a**  the  motions  which  have  been  af- 
furoed,  when  feen  from  difi'erent  difianccs,  will  fublend  lines 
whofe  apparent  magnitude*:  will  be  in  the  inverfe  ratio  of  the 
alfuniecl  diliances,  it  is  evident  that  this  ratio,  if  the  motions 
are  given,  mufl  alfo  be  a  given  one ;  or  that,  if  the  didancei 
be  aiTumed,  the  ratio  of  the  motions  mul^  be  compounded  with 
the  ratio  of  the  diftances.  How  ihcn  can  it  be  expccicd  that 
fttcb  precife  conditions  fhould  be  made  good,  by  a  concurrence 
of  ctrcumfiances  owing  to  mere  chance  ?  Indeed,  if  we  were 
inclined  to  pafs  by  the  difficulties  we  have  confidered,  there 
itftill  a  point  left  which  cannot  be  fet  alide.  The  motion  of 
the  folar  fyftem,  although  it^i  precife  diretiion  and  Vflocily 
may  Hill  be  unknown,  can  hardly  admit  of  a  doubt ;  we  have 
therefore  a  third  motion  to  add  to  the  former  two,  which  con* 
fequt*nlly  will  bring  the  cafe  under  the  fUtement  contained  in 
OUT  7Cb  Ottmber,  and  will  be  conHdered  hereafter. 
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ig)  U  we  fliould  intend  to  change  our  ground,   and  fAaxt 
the  two  motion*  in  O  and  x^  it  will  ihenbc  conceded^  that  the 
motion  of  «  is  only  an  apparent  one,  which  owe*  ilsesciftena* 
to  the  real  motion  of  the  fun.     By  this  the  cffefl  of  the  folar 
parallax  on  any  ftar  at  the  fame  diflance  will  be  given  ;  audit 
cannot  be  diflicuU  to  alVumc  a  rnuiion  in  jf,   which  fliall,  with 
the  efiect  of  this  given  parallax,  produce  the  apparent  mottorTf 
in  the  direction  of  a  chord  from  the  firft  to  the  laft  angle  ol 
pofition  pointed  out  by  my  obfervalions;  taking  care,  however, 
not  to  place  the  (lars  a  and  x  at  the  fame  diflance  froni  us ; 
ufing  the  inverfe  ratio  of  the  folar  parallax  as  a  multiple  in  the 
afljgned  motion.     For  inflance,  !el  the  fun  have  a  motion  of 
the  velocity  expreffed  aii  before  by  3''',5I,   and  in  a  dire^ion 
which  makes  an  angle  of  33^    1 3'  foulh  following  with  tlie 
parallef  ofo.  Geroinorum  ;  and  let  the  fmall  ilar  i  have  a  real 
motion  in  an  angle  of  18^  4-0'  fouth  precluding  from  the  pa- 
rallel of  ils  filualion,   and  wilh  a  real  velocity  which,    were  it 
at  the  didance  of  «,   would  carry  it  through  8^.89.     Then,   if 
the  di^aiice  of  the  fmalt  itar  be  to  that  of  ihe  large  one  as  3 
to  2,   the  effeQ  of  the  fotar  parallax   upcm  it  will  be  ^  of  ils 
eflfed  upon  a  ;  that  is,  while  «,  which  is  at  rcH,  appears   to 
move  over  a  fpace  of  S'',31 ,  in  an  angle  of  53**  31'  north  pre- 
ceding,   the  parallaclic  change  of  place  in  i  will  be  2'',34  in 
the  fame  diredion.      This,    though  only  an  apparent  motion, 
will  be  compounded  with  the  real  motion  we  have  afljgned  to 
it,  but  which,  at  thediftanceof  «,  will  only  appear  as  I  ",26; 
and  the  joint  cfl'ecl  of  both   will  bring  the  ftar  from  the  place 
in  which  it   was  fcen  23|  year*  ago,  to  that  where  now  we 
And  it  t)(uated.    a,  in  the  lame  time,   will  appear  to  have  had 
an  annual  proper  motion  of  —  0*'.J05  in  right  afcenfion,   and 
0",I2  io  declination  towards  the  norlli  ;   and  thus  all  pheno- 
mena will  be  explained. 

From  this  (latement,  we  may  draw  a  confequence  of  coii- 
fiderable  importance.  U  we  fucceed,  in  this  manner,  in  ■ 
accounting  for  the  changes  obferved  in  the  relative  fitualion  of  1 
the  two  liars  of  a  double  ftar,  we  (hall  fail  in  proving  ificm  to 
form  a  binary  fyftem  ;  but,  in  lieu  of  it,  we  (ball  gam  two 
Other  points,  of  equal  value  to  ailronomer*.  For,  as  *  Qe- 
minorum,  according  to  the  foregoing  hypothcfls.  is  a  (lar  that 
ha<  no  real  motion,  iU  apparent  motion  will  give  us  the  velo. 
city  and  dire^ion  of  ihe  motion  qC  ibe^olar  fyflem  ;  and,  thwi 
%  bein^ 
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,  being  obtained,    we   (hall   alfo  have  the  relative  parallax  ofobrervatiooj 

every  ilar>  not  having  a  proper  motion,   which  Is  affeded  by*";?  inifttencei 
ifi.  f>      r    r         '  '  rtfptfting  the 

we  Jolar  motion.     Aftronomical  obfervations   on  the  jyroperchang^s  of  relaJ 
motion  of  many  different  Oars,  however,   will  not  allow  u^  to*'"'*  fttuition  U 
account  for  the  motion  of  a  Gcrmnorum  m  the  manner  which ^^^  wchotheW 
the  foregoing  inllance  requires;  the  hypotheCsj   theretbre,  of 
its  being  at  reft,  mud  be  reje£led. 

(h)  1(  we  place  our  two  motions  in  O  and  <t,  we  fliall  be 
led  to  the  fame  conclufion  as  in  the  lafl  liypothefis.  The  known 
proper  motion  of  a,  and  the  filuations  of  the  fmall  ftar  in 
1779  and  I803|  given  by  ray  obfervalions,  will  afcertain  the 
apparent  motion  of  x,  now  fuppnfed  to  be  at  reft.  Then, 
Gnce  the  change  in  the  place  of  i  mull  be  inlirely  owing  to  the 
cffeft  of  parallax,  it  will  confequently  give  us,  in  the  fame 
manner  as  before,  the  quantity  and  dired^Ion  of  the  motion 
of  the  folar  fy  flem,  and  the  reblivc  diltance^  of  all  fuch  Oars 
as  are  alTcded  by  it.  Bat,  here  again,  ihe  lolar  motion  re- 
(jtrircd  for  the  purpofe  h  fuch  as  cannot  be  admitted ;  and  ibe 
h^potheHs  is  no!  maintainable. 

Motion  nf  (he  three  Bodies, 
(i)  There  is  now  but  one  cafe  more  to  confider,  wliich  is, 
according  to  No»  5,  to  allign  real  motions  to  ali  our  three 
bodies ;  and  this  nvay  be  done  as  follows.     Suppofe  the  fun  to 
move  towards ^  Herculi^,  wiih  the  annual  velocity  I. 

Let  the  apparent  motion  of  a  Ueminorum  be  as  it  is  Hated 
in  the  anronomkat  table:i  before  mentioned;  but  fuppofe  it  lo 
arife  from  a  compofitionof  its  real  motion  withlheeflTedl  of  the 
fjfftemalical  paralla);,  a<  we  may  call  ihal  apparent  change  of 
place  of  liars  which  is  owing  to  the  motion  of  the  folar  lyllem. 
Let  the  real  motion  of  j,  aided  by  the  cUcct  of  the  fame  pa- 
r:illaXj  be  the  caufe  of  the  changes  in  the  angle  of  poll  lion 
wliich  my  obfervalions  have  given.  We  may  admit  liiu  Urged 
oTthe  two  ftars  of  our  double  fiar  to  be  of  the  fecond  magni- 
tade;  and,  as  we  are  not  lo  place  x  too  neara«  we  may  fup- 
pofe its  didance  from  O  lo  be  lo  that  of*  from  tlie  hmie  a>  3  to  J. 
In  this  cafe«  O  will  move  from  the  psiraltel  of  «|  m  an  angle 
of  (50**  37'  north  following,  wilh  an  apparent  annua!  velocity 
of  (4^3(i.  The  motion  of  »  in  right  alcenfion,  may  be  intircly 
afcribed  to  folar  jwraltax  j  but  its  change  of  declination,  can- 
not be  accounlcd  for  in  the  fame  manner.  Let  ui  ihcrcibrfe 
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Obfemilow  admit  that  the  folar  velocity,  in  Ihe  diredion  we  have  calcii* 
4ftaiafe«o«»  lated,  will  produce  an  apparent  retrogate  motion  in  *,  which, 
cJiinge'i  of  rel*-  »»  '-^3  [  years  will  amount  to  2^,085  In  right  afcenfion.  But  the 
tive  fituaiions in  fguie  parallax  will  alfo  occafion  a  change  in  declination,  lo- 
■earea^otber.  wards  the  fouth  preceding,  of  3",70l  ;  and,  a*  this  will  not 
agree  with  the  obferved  motion  of  &,  we  muft  account  for 
it  by  a  proper  raoiion  of  this  ftar  direAly  towards  the 
north-     THe  real  annua!  velocity  required  for   thii  purpofc. 

The  apparent  motion  (if  J,  by  parallax,  at  the  drflar^ce  we 
have  p!aced  Ih  s  (tar,  will  be  2'',S32  towards  the  fouth  pre- 
ceding;  and,  by  atJi^ning  to  it  an  annual  proper  motion  of  the 
iclocily  I/13J1,  m  Ihe  dircdton  of  73®  I C/ north  preceding 
itiowu  p;iritllcl,  tlieelfect  of  the  folar  parallax  and  this  proper 
motion  logcthtT,  will  have  cau led  the  fmall  ftar,  in  appear- 
ance»  to  r*-"volve  round  a,  fo  as  to  have  produced  all  tlie 
changes  in  the  angle  of  poll  lion  which  my  obfervations  have 
given  ;  and,  at  the  fame  time,  Or  will  have  been  feen  lo  move 
from  its  lormer  place,  at  the  annual  rale  of  O'', 1 05  in  rrgfal 
AfctnQon,  and  0'',12  in  decimation  towards  the  north. 

In  lilts  roannefj  ue  may  ceriainly  account  for  the  phenomena 
of  the  changes  which  have  taken  place  with  the  two  ftars  of  a 
Gcminorum.  But  the  complicated  requi files  of  the  motions 
which  have  been  cxpofed  to  our  view,  niuft  furely  compel 
every  one  who  confiders  them  to  acknowledge,  that  fuch  a 
combination  of  ci re um fiances  involves  the  hrgheft  degree  of 
ifiiprobability  in  the  accoinplrlliment  of  its  conditions.  On  the 
uther  hand^  when  a  moll  fimple  and  latisfadory  explanation  of 
the  fame  phenomena  may  be  had  by  the  clfecls  of  mutual  st- 
iraclion,  \%hich  vi^tll  lupport  Ihe  moving  bodies  in  a  permanent 
f\  Hem  of  revolution  round  a  common  centre  of  gravity,  vrhil^ 
at  the  lame  time  they  follow  tiie  direction  of  a  proper  molion 
which  this  centre  may  have  in  fpacc,  it  will  hardly  be  poflSble 
to  enierlain  a  doubt  lu  which  hypollicfi*  we  ought  to  give  lh€ 
pielerence. 

As  1  have  now  allowed,  and  even  Ihown,  the  podibiiity  Ihat 
the  phenomena  of  the  double  ftar  Caftor  may  be  explained  by 
proper  motions,  it  will  appear  that,  notwithftandm^  my  fore- 
going  arguments  in  tavourof  binary  fyftems,  it  was  oeccftary, 
on  a  toimiir  occaiioiv  to  cxprelii  myfcH  in  a  conditional  roan- 

ner,* 
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ncr,*  when*  after  having  announced  theconlenfsofthisPaper* 
I  addedf  **  Jhould  thejk  obfamations  be  found  fitfficimtlif  cottciu- 
ftt :**  Ibf,  if  Ihere  ftiould  b^  ailronomers  who  would  rather 
explain  the  phenomena  of  a  fmad  Aar  appearing  to  revolve 
round  Caftrir  by  ihe  hypoihe/ls  we  have  lall  examined,  they 
may  certainly  clatm  the  right  of  afli^nitng  lo  what  appears  to 
them  moil  proluble. 

(To  he  continued.) 
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XII, 

On  the  Nature  of  the  Varieties  of  Engrafted  FruiuTrees,  with  a 
Plan  for  increafmg  the  Number  nf  New  vuiuaMe  Fi-uiii*  Bjf 
T.  S.  Dyot  Bucknall,  Efij.  M.  Pf. 

To  Mr.  CHARLES  TAYLOR. 

i3oM£  friends  have  requested  I  hat  I  would  introduce  another  Introduaiatit 
Paper  on  the  Nature  of  the  valuable  Varieties  of  engrailed 
Fruit**  as  they  arc  of  opinion  that  the  Elfay  in  the  17  th  Vo- 
Umecf  the  Tranfa^ions  of  the  Society  is  not  fufficienlly  ex- 
tended for  a  fubjed  fo  important  to  the  Fruit-growcr«;>  and 
ibofe  tnterefled  in  the  productions  of  Fruits.  As  a  proof  of 
my  willingnefs  lo  make  the  Orchardift  as  perfe^  as  I  can,  I 
begyntt  to  prefent  my  compliments  to  the  Society,  with  the 
(QUowing  elucidations. 

Tbif  is  a  fubjeft  in  rural  oeconomy  which  ought  to  be  much 
belter  undcrftood  than  it  is,  in  order  to  enable  the  planters  to 
judge  of  the  forts  proper  to  be  planted,  either  as  an  ariide  of 
picafure,  profit,  or  recreation  ;  as  much  of  the  credit  of  the 
plantation  muft  arife  from  judicioufly  choofing  Trees  of  the 
bcR,  new,  or  middled -aged  forts,  and  not  of  the  old  worn* 
out  varieties,  which  tatter  camiot,  in  the  planting  of  Orchards 
m  common  iituattons  ever  form  vuiuable  Trees ,  andmuHend 
ia  the  diiiippointment  of  the  planter. 

£ngra/ted  Fruili,  I  have  before  bid,  and  I  now  repeat,  are 
Qot  peronanent.  Every  one  of  the  leall  reflexion  mull  (en  thai 
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•  See  Phil.  Trant.  for  1802,  pnge  486, 
t  Society  of  Art*,  xx.  144. 
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fruits,  Jihd  ia- 
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grafting. 


tfiere  is  an  elTcnlial  ditrerence  between  the  power  and  energy 
of  a  feedling  phnl,  and  the  tree  which  is  to  be  mifed  from 
callings  or  elongationii.  Tlie  fcedling  is  eiifhied  wilh  the  ener- 
gU%  of  nature^  while  the  grafts  or  fcion,  is  nothing  more  than 
a  regular  elongation,  carried  perhaps  through  the  fevefal  re- 
peatings  of  the  fame  variety j  whereas  the  feed,  from  hating 
been  placed  in  the  earth,  germinates  and  bccomeii  a  i)ew  plant,» 
wherever  nature  permits  hke  lo  produce  like  in  vegetation  ; 
as  in  the  oak,  beech,  and  other  mafl-bearing  trees.  Thele 
latter  trees,  from  each  patling  through  the  flaie  of  f^^h'ngf, 
are  perfedly  continued,  and  endued  with  the  fundions  of 
Jorming  pertecl  feeds  for  raifing  other  plants  by  evolution^  to 
the  continuance  of  the  like  fpccies. 

This  is  not  the  cafe  with  engrafted  fruits.  Thej  are  doomed 
by  nature  to  continue  for  a  lime,  and  then  gradually  decline, 
till  atiall  tlie  variety  U  totally  loii,  and  foon  forgotten,  unlcfs 
recorded  by  tradition,  or  in  old  publications. 

Rcafon,  with  which  Providence  has  mofl  bountifully  bletfed 
fome  of  our  fpccies,  has  enabled  us,  when  we  lind  a  fuperioc 
variety,  to  engraft  it  on  a  wdding  ilock,  or  lo  raife  plants 
from  layers  and  cuttings,  or  even  to  raife  up  the  roots,  and 
thus  to  multiply  our  fource*  of  comfort  and  pleafure.  Thh, 
however,  does  not  imply  that  the  rauktplication  of  the  fame 
variety,  for  it  is  no  more,  thou  Id  latl  for  ever,  unlefs  the  fpc- 
cies wdl  naturally  nrifc  from  (iied» 

Nature,  in  her  teaching,  fpeaks  in  very  inlelligJhIe  Ian* 
guage,  which  language  is  conveyed  by  experience  and  obfer- 
vation.  Thus  wu  Ice  that  among  promd'cuous  ft-eds  of  fruits 
of  the  fame  fort,  one  or  more  may  arife,  wbofe  fruits  niall  be 
found  to  poflefs  a  value  far  luperior  to  the  refl  in  many  dtfiin^ 
giiifliable  properties.  From  experience,  alio,  we  have  ob- 
tained the  power,  by  engrafting,  of  increafing  the  number  of 
this  newly-acquired  tree,  can  change  its  country,  gi\c  it  to  a 
friend,  fend  it  beyond  the  feas*  or  till  a  kingdom  with  that 
fruit,  if  the  natives  are  difpofed  fo  lo  do.  Thu&  we  fecm  to 
have  a  kind  of  creative  power  in  our  own  hands. 

From  the  attention  lately  paid  to  the  culture  of  engrafted 
Fruits,  I  hope  wc  are  now  enabled  to  continue  a  fuppoied 
happily  acquired  tree,  when  we  can  find  il,  lor  a  much  longer 
duration  than  if  fuch  variety  had  been  iclt  in  the  lUte  of  un- 
aCfifted  nature  j  perhaps  I  may  fay  for  a  duration  as  long  again. 


or  fomelhmg  more.     After  Ihefefanguine  expcdlalioiiSj  I  may  Proccfsofralfiig 
rcafonably  be  afked,  to  what  does  all  l\m  amount :  for  here  ^'"'^f  '"V°*  u 
mere  is  no  direct  permarjency — and  why  ?  The   uhy  is  very  grafting. 
obvjouf — becaufe  the  kernels  within  the  fruit,  which  are  the 
feed  of  the  plants  for  forming   (he  next  generation  of  trees, 
win  not  produce  their  like.     I  allow   they  may  do  fo  acci- 
dentally ;  but  nothing  more  can  be  depended  on. 

For  example,  fuppofe  we  lake  ten  kernels  or  pips  of  any 
apple  raifed  on  an  engrafted  ftock :  fow  them,  and  they  will 
produce  ten  dilTerenl  varieties,  no  two  of  which  will  be  alike  ; 
nor  will  either  of  them  clofely  rcfemble  the  fruit  from  whence 
(he  feeds  were  colledcd.  The  leaves  a!fo  of  thofe  trees  raifed 
from  the  fame  primogenious  or  parent  i\m:k,  will  wal  aHuall^ 
be  a  copy  of  the  leaves  of  any  one  of  the  varieties  or  family, 
to  which  each  is  connefled  by  a  vegetable  conlanguinily.  1 
intentionally  ufed  the  word  attttaliy,  becaufe  a  referablance 
ma^-  be  found,  though  not  much  of  that  is  to  be  expcfled. 

I  beg  that  what  has  been  lafl  mentioned  may  not  be  taken 
asa  difcourageroent  to  attempts  for  raifing  new  varieties.  I 
was  obliged  lo  fpeak  very  flrongly,  in  order  to  place  the  cul- 
ture open  its  true  foundation.  I  think  it  need  not  be  obferved« 
that  thrre  is  noactjuiring  a  new  variety,  but  through  the  means 
^  a  feedling  plant ;  and  therefore  w4ioever  wi flies  to  fucceed 
Du(i  attempt  it  that  way»  or  wait  till  others  in  their  planta- 
tions may  more  forlanatdy  produce  it. 

fn  choofing  the  feeds,  that  apple  U  mofl  Hkrly  to  produce 
ikte  clearefi  and  finefl  plants,  ivhofe  kernels  are  firm,  large, 
amd  well  rip<?ned.  Tlie  tize  of  the  fruit  is  not  to  be  regarded; 
fbrbrge  apples  do  not  always  ripen  their  fruit  wcIJ,  or  rather 
for  cider  th^fmall  fruits  are  generally  preferred  for  making  the 
i^eft,  higheft-flavoured  liquor.  And  from  what  I  have 
able  to  collect  in  the  cider-countries,  it  is  there  the  opi- 
Sifofi,  that  an  apple  fomething  above  the  improved  crab  pro- 
tsifcs  the  bell  fuccefs.  Thin  advantage  alio  attends  the  prac- 
tice :  if  there  are  no  valuable  apples  rijif^l  from  that  attempt, 
tbefe  wildings  will  make  excellent  lltjcks  lo  engraft  upon. 

rJentleracn  who  actually  employ  them felvcs  in  attempliug 
toacqairc  new  varieties,  (hould  remember  that  they  ought  to 
(trirtt  all  the  fels,  from  the  bed  of  apple-quick,  whofe  appear- 
ance is  in  the  leaft  degree  promiling»  and  plant  them  together, 
Irt  foch  a  tliiUnce  as  to  allow  each  to  produce  its  fruit,  which 

will 


w.n  happen  in  about  twelve^  fifteen,  or  eighteen  years,  Mj 
friend  Mr.  Knight,  who  undoubiedly  is  tJie  firll  in  ^Qaai 
<^^erUon.s  for  procurii^g  llicfe  happily  acquiied  new  varictie«» 
hat  bad  two  plants  bear  irmi  at  Itx  )ears  old,  and  one  at  hve. 
The  Cider-countries  have  oftered  fevcral  premiums  for  pro- 
curing new  varieties,  and  fonae  wiiii  goo<l  etfefi.  Premiami 
liave  been  given  bolh  to  Mr.  Knight  and  Mr.  Alban. 

When  the  ne»v  variety  is  to  be  raiitd  from  a  valuable  ad- 
mired apple,  I  fhould  recommend  the  placing  ihefe  feeds  in 
a  gard«n-pot,  filled  wiih  mould  from  an  old  melon-bed ; 
carrying  the  pot  inlo  a  relired  lituaLion  near  the  water,  and 
giving  attention  to  lun  ilie  plants  to  ai  large  a  fijtt:  as  is  con- 
venient within  eighteen  mmnhH,  U  ah  ihi&  view,  the  pot 
Ihould  be  placed  in  llie  grcen^houfe  li^c  tidl  winter;  and 
when  the  plant*  are  allerwards  lo  be  let  out  in  the  fput^, 
they  fhould  not  be  placed  under  the  dnp  of  trees,  or  tiiuch 
expofed  to  the  winds. 

Two  inflances  have  been  mentioned^  the  im^oved  crab» 
and  mod  admired  apple;  but  prudcwce  fa)>,  try  all  loru, 
and  (bmething  probably  will  arife  ;  and  the  procets  is  aitended 
with  little  trouble  or  ex  pence  to  a  per  Ion  who  conftanlly  re- 
fidet  in  the  country  :  yet,  after  all  this  Ji^ientific  care,  the 
apple  may  want  Bavour,  and  be  in  otiier  refpeds  oothizif 
better  than  a  common  wildiug. 

It  is  an  undoubted  fe€l,  and  worthy  o*  obfervalion,  that 
all  the  dtilerent  trees  of  (he  fame  variety  have  a  wondertul 
tendency  to  Gmilarity  of  appearance  among  themfelves  j  and 
that  the  parent  Aock,  and  all  engratted  from  it,  have  a  far 
greater  refemblance  to  each  other,  that  can  be  found  in  any 
part  of  the  animal  creation;  and  this  habit  does  not  vaijto 
any  extent  of  age. 
*Tn&s  ttfp'H'tng  ^^  ^^  encouragement  in  attempting  to  increafe  the  oumber 
cpfriftcd  tfulti,  of  new  valuable  fruit*;,  we  can  prove  that  llie  golden  pippin 
Ui€ird«gr«o^^  j^  native  Engliai.  The  red-ftreak,  a  feedling  of  Hereford- 
Oiire,  i(  not  rat  fed,  yet  wat  tirft  brought  into  notice  by  Lord 
Strudamore,  and  wa&  for  a  long  time  called  Scudamore's 
Crab,  The  Stire  Apple  was  accidentally  railed  in  the  Forefl 
of  Dean,  in  Glouceilerrtiife,  and  look  the  name  of  Forefl  Stire, 
The  cider  made  Irom  this  apple  was  the  ftrongcft  the  country 
ever  produced,  according  to  any  living  record.  The  Hagio^ 
croh,   the  bell  cider  fruit  now  remaining,  was  difcovered 
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m  xn^muQa  of  Ecloe,  on  the  banks  of  llie  Severn  ;  and,  about  ''*^*  "fpe^'H 
Uxl)  or  Icvenlv  years  ago,  many  krions  wert  lakeu  irom  this  their  deM«««f 


irec  by  Mf»  Bellamy,  and  engrafted  on  feedling  (locks  about  i>eniwo*iicc,  fcci 
Rof*.  Thefe  are  now  grown  old ;  and,  to  afcertam  the  a| 
of  the  variety*  1  went  with  Charles  Edwin,  Elq.  to  Erh)e«j 
in  hope*  of  feeing  the  primogenious  of  this  family.  Tha 
|>roprietor  of  the  edate  acquainted  Mr,  Edwin  I  hat  it  had 
ceaicd  lo  bear  years  ago,  and  w*as  cut  down.  Thofe  at  Rof« 
are  but  poor  bearers  now^  and  I  thould  fuppofe  the  variety 
muft  be  IV)  years  old,  (hough  Marfhali,  who  wrote  in  the 
)eaf  J  7  86,  mentions  thefe  trees  were  prohfic,  and  he  fuppofc*. 
the  fort  Co  be  about  eighty  years  old;  but,  from  prefent  exo 
perteocef  il  muft  be  much  more.  The  Tinton  Squafli-pciar 
it  of  Glouceflerniire;  the  Barland  and  Old-fietd  were  near 
Ledbury,  Here  ford  (hi  re.  The  two  lafl  pears  clearly  bear  the 
names  o(  the  two  fields  where  they  were  raifed.  The  Bar- 
land  fell  about  fix  years  ago,  viflbly  from  weight  and  longe- 
vity, which  wa«  fuppor<rd  lo  have  been  about  200  yeara. 
There  had  been  many  other  names  of  eftimation  handed  down 
to  u<«  though  the  realitie.i  are  now  totally  worn  out,  and  have 
ccafed  to  exift.  Can  any  better  proof  be  de fired,  that  en- 
grafted fruits  are  not  permanent,  then  the  regret  we  feel  Jbr 
the  lofi^  of  Ihefe  old  valuable  fruits. 

To  dake  my  paper  as  (liort  as  convetiteot,  I  have  dwelt 
imjy  on  the  apple  and  pear;  yet  alt  the  engrafted  fruits  are 
under  tJje  fame  predicament  of  the  feed  not  producmg  iis  like> 
And  the  otTipring  in  time  falling  into  a  nolhingnefs  of  growth 
and  bearing,  though  that  fpace  of  time  mud  certarnly  depend 
on  the  natural  longevity  and  hardnefs  of  the  fort,  (otl,  pofition, 
(.are,  &c.  All  thefe  are  more  fully  exprelTed  in  iJx:  papers 
publifbed  in  the  diliTerent  volumes  of  the  Tranfadlions  of  this 
^tety,  and  the  two  volume*  of  the  Orchardill,  wiierein  the 
whole  fydeoi  is  extended,  lo  Ibrm  a  rational  culture  lor  the 
njaoa^iaent  of  Standard  Fruits. 

It  diould  be  remembered,  that  as  J  am  now  aHuding  to  the 
ftate  of  adual  permanency^  fifty  years  are  to  be  accounted  as 
itothing ;  and  as  often  as  we  come  to  that  point,  we  are  corn* 
pt-llcd  lo  refort  to  our  fird  alTerlion,  ••  That  engrafted  fruits 
4fc  not  permanent,  they  being  continued  from  elongations, 
and  not  raifed  as  a^  re|)etiUon  of  feeds.'^    This  is  the  only 
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Pi£t*  rcfpeaing  rational  way  as  yet  introduced  of  accounting  for  the  lofs  of 
tlicir  acrtce'of*  ^^^  Valuable  old  varieties  of  froits.     Should  a  better  fyflcrabc 
pcr^j-inencc,  &c.  introduced,  I  ftiall  readily  adopt  itj  but  this  fufTiciently  anfwerft 
the  purpofcs  of  the  planter. 

Some  years  ago.  from  due  in  veftlgat ion  and  thorough  con- 
vt^ion,  I  propagated  iUU  principle ;  and  It  was  publdbed  in 
the  17th  volume  of  the  Society's  Tranfadions,  in  the  follow- 
ing words:  "  All  the  grafts  taken  from  tliis  firrt  tree,  or  parent 
flock,  or  any  of  the  durcendants,  will  for  fome  generations 
thrive;  but  when  this  fird  Hock  tliall,  by  mere  dinl  of  old- 
age,  fall  into  actual  decay,  a  nihility  of  vegetation — ^thc 
defcendants,  h«wever  )Oung,  or  in  whatever  lituaiion  ihey 
inny  be,  wingradually  dediriej  And,  from  that  tirae,  it  t^ouW 
be  imprudent,  in  point  of  profit,  lo  attempt  propagaling  that 
variety  from  any  u(  them,  Tiiis  h  the  dogma  which  nuift  be 
received.  I  do  not  expefi  a  direct  affent,  n*/ilher  do  1  wifli 
it,  for  It  lliould  be  taken  wTfh  much  refer ve ;  but  U  is  nn- 
doubledly  Irue,^'  Thcic  confideratiom  (bould  flimuTate  os 
in  fearching  after  net*^  varielic?,  ccjual,  or  perhaps  fuperior 
to  thofc  ol  which  we  regrci  the  lof^. 

Obferve  that.  tVuni  I  he  lime  the  kernel  gcrtninales  for 
apple-qtiiflc,  tliould  the  plant  be  dffpofed  lo  form  a  valuable 
variety,  llitre  will  appear  a  regular  progreflive  change,  or 
improvement,  in  ihe  organisation  of  the  leaves,  until  that 
variety  has  (lood,  and  grown  ful^dent  to  bloflbm  and  come 
into  full  bearing;  thai  is,  from  the  ftale  of  infancy  to  mata- 
rity  ;  and  it  i&  this  and  other  circumflances,  by  which  tbc  iiu 
quililive  eye  is  enabled  lo  tbrm  the  felc^icin  among  ihofe  ap- 
pearing likely  to  become  valuable  fruits.  But  from  ihat  lime 
the  new  variety.  Or  feleded  plant,  compared  with  all  th^en* 
graftmenls  which  may  bi-  taken  from  ft,  or  any  of  them,  ihefc 
Hull  Qiewa  moft  undevialing  famenefs  among  themfelvcs. 

It  H  readily  allowed,  that  ihe  djjlereni  varielics  of  fruits 
are  eatily  diftinguiflied  from  each  other  by  many  particulars* 
not  only  refpefiing  their  general  fertility,  and  the  form,  fiie, 
iliape,  and  flavour  of  the  friiil,  tut  alfo  the  manner  of  the 
growth  of  the  tree,  the  thicknefs  and  proportion  of  the  tw^igs, 
their  Ihoo ting  from  their  parent  flem,  the  form,  colour,  »nd 
confidence  of  the  leaf,  and  many  other  circum fiances,  by 
which  Uie  variety  can  be  identified ;  and  were  it  potTible  lo 

engraft 
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engraft  each  \*ariety  upon  the  fame  (lock,  tliey  would  (itW  ^*^  refpe^llni 
retain  their  dlfcrim mating  (^ualittes,  with  the  mod  undevialing  their  degree  of 
certainty.  pcnnancoce,  fc< 

The  proper  conclufion  to  be  drawn  from  the  Jlatcment  in  ^ 

the  lafi  paragraph,  is  this — thai   were  any  one  to  put   the  ^H 

thought  in  pra^lice  on  a  full-grown  hardy  or  crab  flock,  it  ^^H 

would  produce  an  excellent  proof  that  engrafted  fruits  are  not  ^H 

permanent.     For  if  twenty  difTerenl  varieties  were  placed  to-  ^M 

gether,  fo  that  each  might  receive  iis  nurture  from  llie  fame  ^H 

ilem,  they  would  gradually   die  ofl'  in  aRual  fucccflion,  ac*  ^M 

cording  to  the  age  or  liate  of  hcahh  of  the  refpeflive  variety,  ^H 

at  the  time  the  felons  were  placed  in  the  ilock  ;  and  a  difcri"  ^H 

minating  eye,  ufed  to  this  bufint^fs,  would  nearly  be  able  to  ^M 

foretell  the  order  in  which  each  fcion  would  adually  dectine.  ^H 

Should  it  alfo  happen  that  two  or  three  fuckers  from  the  wild-  ^H 

ing  flock  had  been  permitted  to  grow  among  the  twtntjf  gr({ftst  ^H 

fuch  fuckiffH  or  wilding  {hoots  will  continue,  and  make  a  tree  ^H 

after  all  the  refl  are  gnne,     A  further  confequence  would  re-  ^B 

fult  from  the  experiment ;  among  fuch  a  number  of  varieties,  ^H 

each  of  the  free  glowers  would  flarve  the  delicate,  and  drive  ^M 

fhem  out  of  exigence  only  fo  much  the  fooner.     It  mufl  be  ^B 

obfervcd,  that  this  fuppofed  flem  h  the  fuflcr-parent  to  the  ^K 

twenty  fcions,  and  real  parent  to  the  fuckers;  and  ihofe  the  ^M 

leail  c<»nverfant  with  engrafted  fruits  know  the  advantage  ac-  ^H 

quired  from  this  circumftancc.     And  here   it  is  \vorth  while  ^M 

rcmaiking,   that  a  Gafcoyne,  or   wild  cherry,  will  grow  to  ^M 

tfrice  the  fize  that  ever  an  engrafted  cherry  did,  ^H 

By  an  experiment  we  have  had  in  hand  for  five  years,  it  ^H 

will  appear  that  the  roots  and  flem  of  a  large  tree,  after  iho  ^H 

firfi  fet  of  fcions  are  cxhaufled  or  worn  out,  may  carry  another  ^^ 

(ei  for  many  years ;  and  we  fufpcct  a  third  fet,  provided  the  i 

engrafting  is  properly  done,  and  tlie  cngrafter  choofes  a  new  ^M 

%*afiety.     Nnw  the  Ripfton  pippin,  of  YorkHitre,  is  the  fa-  ^H 

yourite,  a*  being  a  free  grower  and  good  bearer,  with  fine  ^M 

fruit.      This  however   may  be  certainly   depended  on,  that  ^H 

when  a  new  apple  is  raifed  from  feed,  if  a  fcion  were  placed  ^H 

m  <t  retired  fituation,  and  conflantly  cut  down,  as  a  floo!  in  a  ^H 

cople-wood,  and  the  apple  never  fuffered  to  fulfil  the  intentions  ^H 

of  nature  in  bearing  fruit,  the  praflitioners  of  the  following  ^M 

aige«  may  fecure  fcions  from  that  flool,  to  continue  the  \'ariety  ^H 

much  longer.     Hcncci  though  I  have  \^Titten  as  much  as  is  in  ^M 

my  ^M 
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Fjftj  ftrpcfting  my  power  a^amft  permaneocv,  \^*t  I  bave  taken  fame 
cir^egReof    ^°  alTure  the  planierjt,  thai  forecalt,  k'lcdion,  prunmg,  clean- 
rnMncDce,frc.|iner<t,  and  care,  wifl  make  the  orchards  lum  to  more  profit 
for  the  riling  generation&t  than  what  ihey  have  done  for  ihe 
lafl  hunclrvd  yvary. 

To  place  the  nature  of  varieties  in  it*  true  lighl,  for  the 
infortuatmn  of  the  pubhc^  I  mufl  maintain,  that  the  ditTerent 
varii'tieii  of  the  apple  w'lU,  alter  a  certain  limct  decline^  and 
aAually  die  jivvav,  and  rarh  variety,  or  alt  of  the  fame  fleoi 
nr  faniity,  wiH  lofc  their  exigence  in  vegetation;  and  >cl  it 
is  a  k*>tn%n  facl,  and  mentioned  m  the  I7ih  volume  ot  the 
Tranfu^ton^,  that  after  the  debihty  of  age  has  a^lualty  taken 
poffeflion  of  any  vartcly,  U  will  >el  thrive  by  being  placed 
againft  a  foutlimi  wall,  and  treated  as  wall-fruit.  Who, 
however,  ran  afford  to  raife  ctdcr  at  thai  evpenfe,  except  as 
matter  of  curiofity,  to  prove,  that  when  the  vital  principle  in 
vegeialinn  h  nearly  exhaullcd,  a  fuperior  t-are  and  wannth 
will  CuU  kt'cp  the  variety  in  exifttnce  fomc  lime  longer? 

It  Oiould  be  underfoot!,  that  the  eiternal  air  of  Britain  ii 
rather  too  c^ild  for  the  delicate  Iruiii,  *vbich  i«  the  reafon 
why^  in  the  Orchardjft,  I  Jay  fuch  a  (Ircf^  on  procuring 
warmth  for  ihc  trees,  by  draining,  jhdtrr,  and  tfmntnc^  It 
would  be  noiv  loft  tirac  to  atlenipi  to  recover  ihe  old  varieties 
a^  an  article  of  proHt. 

If  I  have  noi  expretfed  royfelf,  in  Ihr^  EtTay  on  the  Nature 
ofVflfieiie^,  wJih  lo  Tnuch  clearneU  and  tonviciKMi  as  nughl 
have  been  expected,  it  flioiild  be  contidi.'ied  that  it  h  an 
abtlrufe  fubje^,  very  little  uiuleitioodt  ajjd  reijutring  at  tirll 
fome  degree  of  faith,  o^jhrvtitiMtt  and  jierjcverawc.  The 
prejudices  of  mankind  revolt  againft  it.  They  are  not  dif» 
pofcd  lo  allow  tht!  difiinflton  of  nature;  and  they  imagine, 
ihat  in  the  adl  of  engraftii^g  or  multiplying  they  give  new  liie, 
whereas  it  in  ouly  continuing  the  exifieivce  of  the  fame  tree, 
(lick,  or  bud.  Obferve  what  1  fuid  before : — the  feed  of  the 
apple,  when  placed  in  the  earth,  germinates,  and  unfoldi 
ilfelf  into  a  new  plnnt,  which  fuccetlively  paiTes  through  the 
i]age<;  of  infancy,  maturityi  and  decay,  like  its  predeceiTori* 
I  might  fay,  all  treated  nature  h  fimrlar  in  this  refpe^ ; 
though,  from  the  circumflaiice  that  varieties  are  much  longer* 
lived  than  man,  the  plants  have  appeared  to  be  potTefTed  of 
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eternal  powers  of  duration:  notbmf^  fublanary,  however,  Faft*  Tt(pt€ting 
which  poflefTes  either  animal  or  vegetable  life,  is  exempt  from  ^'^^r«'^ 
Age  and  deaUu  pcrmaMocc, 

Within  the  laft  twenty  years  I  have  travelled  many  hundred  ^'' 
tnilcs,  and  converfed  with  the  nioft  intelligent  me^n  in  each 
country ;  and  I  now  want  to  convince  mankind,  for  no  other 
re^fon  than  becaufe  it  is  iheir  intereft  (a  to  believe*  that  there 
is  in  creation  an  order  of  beingt  (engrafted  fruit !i]  Co  formed^ 
tfnl  we  have  the  power  of  multiplying  a  fingle  variety,  (o 
whatever  number  oP  trees  we  pleafe; — that  the  firft  fet  arifes 
from  a  fmall  feed ; — that  the  next  and  defcendent  fels  are 
propagated  by  engraftings,  or  from  cuttings,  layert,  &c,  ;— 
and  that  although  ihefe  trees  may  amount  to  roillionSt  yet, 
00  the  death  of  the  primogeniou^  or  parent  flock,  merely  from 
old-«f^,  or  nihility  of  growth,  each  individual  thall  decline, 
in  whatever  country  they  may  be,  or  however  endued  with 
youth  and  health.  I  fay  they  fhall  gradually  begin  to  decline; 
and  in  the  courfe  of  time,  or  of  centuries,  to  thofe  who  weuld 
prefer  that  expreflion,  the  whoU  rarktt/  wiil  fcarcely  have  a 
iingfe  tree  remaining  (o  fhow  what  the  fruit  was.  Let  thofe 
who  are  not  difpofed  to  affent  to  this  flatement,  afk  them* 
fdvcs  what  is  become  of  the  old  loft  varieties  ?  did  they  dic> 
or  did  wicked  men  maticimifly  cut  Ihem  tip  } 

I,  who  am  firmly  convinced  of  the  truth  of  what  I  have 
advanced  on  this  fubjefl,  have  no  doubt  but  that  the  fame 
vroald  happen  by  engrafimg  on  the  Oak  or  Beech,  if  the 
roaft  raifed  from  the  engrafted  tree  did  not  produce  the  like; 
(or  there  the  quefiion  turns. 

Is  it  not  known,  that  the  woodman,  in  fettlng  out  bis 
fapliog  oaks,  always  fele^i  new  feedling  plants,  and  never 
continue)  one  upon  an  old  llool ;  and  that  if  he  fhould  fo 
blunder,  that  tree,  from  the  ftiml,  will  neither  have  the  free- 
dom of  growth,  nor  the  fize  or  firmnefi  of  limber>  equal  to  a 
new*raifed  plant, 

1  with  1  could  perfuade  my  friends,  that,  with  the  fame 
atietition  with  which  the  woodman  ads  the  planter  is  toraife 
hh  orchard  from  the  young  fruit»  which  thrive  tn  the  neigb* 
bourhood,  or  are  in  health  and  full  bearing  in  the  country 
whence  they  are  to  be  brought. 

Tlie  fruit-grower  fl)ould  look  to  felc^ion,  clean1inefs»  and 
To  roe  it  is  a  circumflance  perfectly  indifferent,  whc* 

Iher 
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faas  refpcaing  ther  lie  1*  to  ufe  Mr.  Forfyth's  compofuJorij  Mr.  BuHngliam's 
*n%rtfud  fruits,  Coifed  linfecd  oil,  or  my  roedicaliou.  I  only  maintain  that  the 
pcrruincnce,  woundcd  pafU  of  trees  want  fomeihing  to  deftroy  the  infeds 
*«•  and  vermin,  and  heal  the  wood,  from  which  the  trees  are  kept 

in  health* 

Let  thofe  who  are  blefled  with  fruit-plantations  attend  to 

tlieir  prefervatton,  and  not  leate  them  to  the  Aate  ofunaflTiiled 

nmture. 

I  am,  Slfj, 

Vour  mofl  obedient  Servant, 

ThO.  SKtr  0YOT  BlTCKIf  Att. 

Hampton-Court^ 
\2ih  Oa.  1^0} , 
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Ejplimaiion  of  tkt  Suhjtcii  conccnting  wluch  Huejlioiu  iiterc  pro* 
poffd  ai  F4iii<  1\  t}f  the  prcjaii  rnlitmt ;  nanuiy,  \»ThcFtace 
q/' the  £r€ci  Inmge  behind  a  Concave  Spciulum;  'i.  Of  tkc 
iuui^t  formed  by  a  Concuvo  Conrcj:  Mirror t  uUich  **  not  Lefl- 
handcdf  and  has  the  Property  q/  revaiiin^  along  uidh  ike  Mir- 
ror ^  aadX  The  Figure  qf  iht  Sky,     By  \\\  N. 

T\S  the  quejlions  of  my  corrcfpondent  R.  B.  Jiavc  not  been 
treated  by  any  olhcr  of  my  friends,  I  ihall  here  clifcufs  ibem 
according  to  my  proraife.  ■ 

1 .  The  cjueftioii  refpedtng  ihe  erect  image  in  the  concavOL 
mirror  relates  to  a  phenonicuon  which  formed  the  fubjecl  of 
"^*  difcuflion  in  print  very   early   in  the   lafl  century,    I  hough   i 

cannot  at  lliib  moment  recoltefl  tlieaulhors  who  have  related^ 
the  fads  and  argumenls*     R.  B.  is  perfectly  correct  as  to  the 
various  divergence  of  the  rays  conipfUing  the  pencil*  which 
illlie  from  radiant  points  at  dilfiirent  difiances  frora  tbeeje,  but 
it  does  not  appear  that  our  notions  of  di (lance  are  greatly  re- 
Our  judgment ofgulated  by  that  ctrcumnance.     Our  judgment  uf  the  diflances 
dirtaiice  jinot     ^f  near  objcifli  is  partly  founded  on  ihe  adjuilment  required  t 
nature  ol"  the      ^c  made  in  the  eye  itfelf  to  produce  diftinfl  vjiion  by  the  ray 
ptaciU of  lights  of  the  feveral  pencils  as  R.  B.  remarks,  but  much  more  on 
a  c i re uraftance  commonly  noticed  by  authors,  but  by  him  over- 
looked, namely,  the  degree  of  convergence  between  ihe  op- 
tical axes  of  the  twoe)cs  which  is  required  to  avoid  fquinling. 
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or  the  phenomenon  of  two  images.    In  proof  of  tliis,  if  be  will 

tftke  two  pens  or  pencils  or  olhcr  pointed  objcds.,  and,  fliutting 

cmeeye,  entleavoar  to  apply  their  poinU  end- wife  lo  each  other  but  on  the 

by  moving  thera  acrofs  the  line  oi  CtghU  he  will   find  ^"w  ^'*^^'^'^  ^J^^» 

much  \e(i  precifely  one  e)e  can  give  a  judgment  on  dil^iiCHJS,  pcrfpcflivc. 

than  both  eyes.     And  our  judgment  of  dillanl  objeds  k  efta- 

btilhed  not  at  all  upon   the  nature  of  the  pencil.^,  but  on  the 

ptTfpeClive  arrangement  or  angular  magnitude  of  the  objecls 

together  with  their  gradual  obfcaration  (from  the  inler^wfed 

mafi  of  air)  called  aerial  perfpeflive.    Hence  we  find  that  the 

fcveral  pact*  of  a  well  drawn  ikelch  of  mere  lincs^  and  fiill 

more  of  an  excellent  painting,  give  atl  the  notions  of  diJlance, 

though  there  cannot  be  any  ditfcrcnce  in  the  divergence  of  the 

pencils  of  light  to  correfpoiid  with  that  effe^.     The  confciouf- 

ntf>  that  a  body  is  approaching  or  retiring  arifcs  little  if  at  all 

from  any  change  in  the  pencils ;  in  near  objedks  that  notion  is 

rather  gained  from  the  required  change  in   the  optical  axes, 

aiid  in  thefe  and  all  dit^antobjeds  it  h  almolt  entirely  produced 

by  the  angular   magnitude   becoming  larger  or  fmalkr,  while 

we  contemplate  the  appearances. 

Thefe  truths  wjlj  explain  the  image  in  the  concave  mirror:  The  Image  In 

Kor  I.  Wbeoa  tlie  face  i^  near  the  mirror,  the  image  is  feen  by  J  "'""vc'^'fw 

,  -      ,  1  .   I     .  *   r  ^^^^^  ^  retire 

a  great  convergence  ot  tJ;e  optical  axes,  which  becomes  lefs  jnd  idvince 

and  kU  a$  the  obferver  retires,  at  the  fame  time  that  the  image  ^^**™  ^^'^^'^ 
itfelf  fabtendt  «  Jefs  and  kf»  angle:— It  therefore,  for  botii 
reafoni,  appears  lo  retire.  *2.  At  a  greater  di fiance  the  image 
feejos  Jiationary  while  the  obferver  retire^  becaufe  the  angular 
enlargement  of  the  image  is  nearly  compenfated  by  its  dimi- 
nution from  jncreafed  diflance;  and  3.  At  a  Hilt  greater  dif- 
tance  the  angular  enlargement  incrcafes  fo  faf^  that  llie  image 
fceros  rapiilty  to  come  forward  until  it  k  lotl  in  confutlon*— 
If  both  eye^  be  kept  open,  the  obferver  has  a  confiderabty 
accurate  notion  of  the  real  ditlaucc  of  the  frame,  ^hich,  to- 
other with  the  confution  of  two  dilferent  images  prefented  to 
die  eyei.  may  lead  hiiu  to  have  the  teiUtment  of  a  mere  angu- 
hi  enlargement;  but  if  one  eye  be  covered,  the  notion.,  of  re- 
treat. lUlionary  portion,  and  rapid  advance  of  the  im?ge  wiU 
aolkllibly  be  adopted. 

2.  With  regard  to  tiie  concavo-convex  mirror,  tione  of  tlie 
j>enciU  of  light  are  brought  truly  to  a  focus.  It  we  conce4ve 
the  riufsoe  of  the  mirror  to  b^  divided  into  ?oi)es  by  linet 
i  dra\>  n 
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drawn  perpendicularly  acrofs  the  Ihorteflarc  of  convexilj  ihjC 
pftfTes  through  ihe  vertex  ;  and  thefe  Iin«  to  be  inctcfinitelT 
near  each  other; — or  to  fpeak  lefs  malhematicallyj  if  the  mir» 
ror  were  divided  into  fmall  parallel  ftnpes,  drawn  right  acror^ 
its  concavity;— each  of  itiafe  fmall  stones  or  ftripes  vvtfl  reflet 
the  light  of  any  diftant  ohjc^'k  to  a  fofus  before  the  mirror  with* 
out  any  fenfible  error;  whence  it  will  diverge  in  a  kind  of  flat 
pencil;  and  ihefe  pencil*  themfelves-  wid  not  be  parallel  to  each 
other,  but  will  diverge  from  a  point  behind  the  mirror  or  vtr- 
itial  foctis;  fo  that  thi*  lafl  divergence  of  the  pencils  will  be  at 
right  angles  to  the  divergence  of  the  rays  that  compofe  them. 
If  therefore  we  attend  to  I  he  porlion  of  light  which  enters  the 
eye  from  what  mny  be  taken  to  be  a  radiant  point  of  the  image^ 
in  lliis  c^tfe,  we  Ihall  perceive  Ihat  Ihey  cannot  be  brought  to  a 
correct  focus  on  the  retina.  For  if  the  eye  be  adjulled  to  the 
place  of  convergence  before  the  mirror,  the  focal  fpot  will  be 
elongated  in  the  direflion  of  (he  arc  of  convexity;  and  on  the 
contrary,  if  the  cyebe  arljufled  to  the  virtual  focus  of  the  con- 
vex, or  point  of  divergenccj,  the  rays  of  the  pencils  will  not 
be  duly  collecled,  but  will  render  the  fpot  on  the  retina  oblont; 
in  the  dtre6lion  of  the  arc  of  concavity,  Neverthefcfs,  if  the 
defiance  of  the  eye  be  lo  great,  as  that  the  difference  of  ad- 
juitroenl  for  ihefe  two  points  fliall  not  produce  anv  feniible  el- 
{qR  of  this  kind,  the  whole  image  will  appear  fufficiently  neat 
and  di4lin6t,  though  a  little  detbrmed;  that  h  to  fay,  thofe  S* 
men fi oils  which  are  governed  by  the  concavity,  will  be  fome- 
what  greater  than  thofe  governed  by  the  convexity;  becaufe 
as  we  may  affirtn,  the  concave  mirror  is  nearer  the  eye  than 
the  convex.  From  thi*  general  explanation,  it  will  be  eafily 
imderfiood  that  the  image  mud  dt(a[)pear  and  become  utterly 
c-onfufed  by  the  quantity  of  crofs  aberation,  when  any  attempt 
u  made  to  examine  it  with  a  convex  lens;  and  that  it  will  be 
impolTible  to  form  an  image  of  the  ftin  or  of  any  other  obje^ 
upon  the  fur  face  of  paper  or  other  fimtW  material.  In  f^B 
the  rcfle6led  light  from  the  fun  confidered  as  a  luminou*  pointy 
will  converge  before  the  mirror  lo  a  line  or  cauftic  curve  of 
which  I  have  not  yet  confidered  the  properties;  but  which,  if 
the  concave  mirror  were  cylindrical,  uould  be  a  right  line  at 
the  dlllance  of  half  the  radius  from  the  vertex. 

It  is  not  neceflary  after  what  has  been  faid  lo  enter  into  anv 
fuller  explanation  of  the  reafon  why  the  image  is  inverted, 
(that  ii  to  fay  either  right  bonded  or  upade-down)  with  regard 
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tn  the  relative  pofition  of  its  parts  confitlercil  acrofs  the  con- 
cavity, and  the  contrary  along  the  lines  of  convexity ; — or^ 
while  thefe  lines  have  their  polition  alleretl  by  rofatiun  of  the 
mirroTt  the  image  itfelf  will  alio  appear  to  revolve  v^ilh  twice 
the  velocity.     Thefc  effects,  as  well  as  ihat  of  the  exlrenie 

^diftortioTj  of  the  iraa^e,  fecn  when  the  objed  is  within  the  cen- 
tftof  concavity  J  wrll  be  eafily  apprehended  by  (he  reader, 
whoTe  ootioiiA  of  optics  are  futficienL  to  enable  him  to  under- 
(land  the  preceding  paragraph. 
3.  The  enlarged  appearance  of  the  fun  and  moon  at  low  Why  the  fkf' 
altitudes  or  near  the  horizon,  and  the  apparent  fiatnefs  of  the  *^f  ^^"g  c^*^  ^^ 
concavity  of  ihe  (ky  have  been  explained,  as  ray  correfpondent  moon  Urge  In 
obfcrvc*,  by  reference  to  the  diminiflied  light  of  the  heavenly  *^*  honwn, 
bodies,  when  it  palTeA  through  a  long  portion  of  the  atmof- 
phere,  and  likewifc  to  the  notions  of  diftance  which  are  ob- 
tained by  looking  over  a  long  row  of  terreftrial  objeds.  That 
Htolay  the  explanalion  is  grounded  on  tJie  fuppfjfition  or  no- 
lion  of  greater  di (lance  along  the  horizontal  line  deduced  from 
confideration  of  Ihe  aeria(  and  the  geometrical  peifpective. 
The  obfervalions  and  objections  of  R,  R.  appear  to  roe  to  be 
peffeQJy  well  founded,  f  think  the  eflisdl  h  [jroduced  almoft 
enlif  ely  by  the  geometrical  perfpeclive,  not  of  Itie  hoofes,  trees, 
and  oiher  land  objefl*,  but  of  the  clouds  ihemfelves.  When 
the  clouds  are  in  low  diflind  flakes  with  clear  openings  be- 
tween them  J  the  angular  magnitude  both  of  the  clouds  and 
their  intervals  will  be  greater  near  the  zenith,  and  will  dimi- 
mlh  as  the  zeniih  diJlance  encreafer,  fo  as  on  fome  octagons 
'  to  exhibit  Ihe  appearance  of  objeds  running  out  to  an  immenfe 
diflancc  in  the  concavity  of  an  extremely  flat  dome.  On  the 
coottary,  when  lofty  towering  maffes  ot  clouds  rife  from  the 
horisoif  to  a  contiderable  elevation  facing   the  felting  fun,  or 

»oiherwife  (o  circuuUlanced  ihit  the  lint  of  the  whole  niaf*  Oiall 
he  very  Utile  varied,  the  mind,  fo  tkr  from  adopting  the  notion 
ti  an  extended  dome  in  that  parr,  fliall  receive  the  tmpreHion 
€f  lUiifnmenfdy  elevated  wall,  with  vt*ry  little  curvature  as  it 
rifci.  Both  thtffe  conditions  are  not  unlVequently  to  be  fcen  at 
one  and  the  fame  time,  and  the  fky  I'i  tlu-n^  according  to  the 
observation  ol  R.  B.  very  far  from  exhibiting  a  figure  of  regular 
dimeniions.  A  great  variety  of  intermediate  forms  and  groups 
of  the  cloud «  often  prefenl  ihenifclves,  by  %vhich  the  apparent 
%urc  of  the  Iky  will  be  made  to  diffiir  from  ihefe  extreme 
cafes.     When  the  iky  is  perledly  and  clofety  clouded,   we 
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have  perhaps  very  Iklle  nolion  of  an  apparent  figure  luildi 
from  our  former  habits,  or  from  the  angular  motion  pro(IuGc4j 
by  the  wind,     ThiswiJlbe  grealeft  near  the  zenith,  and  bj| 
fhewing  us  that  the  clouds  over  our  heads  are  nearer  than  tl 
others,  will  give  us  a  convldion  of  the  figure  of  a  flat  arch- 

l/J\fui  Noiicci  rejpatiin^  vurwuM  Objedt*     Bjf  a  Corrcjpondeat, 
CaUon.  in  Ink,  R.  B. 

J.  HC  ancient  pradice  of  putting  cotton  Tn  ink  is  almofl  en- 
iirely  given  up.     But  when  we  confider  that  the  colouring 
matter  of  Ink  is  merely  a  precipitate,  tn  the  acl  of  flow  fub* 
fidence,  and  that  the  gum  a*  well  as  the  Galhc  acid,  are  fab- 
je6l  to  fpeedy  dccompoiition  or  mouldinefs  by  expofurc  to  tk 
air^  we  (liall  fee  good  rcafonii  for  refuming  it.     The  black  fe-  * 
cuta  is  kept  fufpcjided  by  the  cotton;  the  fluid  is  preveutetl 
Trom  circulating  by  heat,  cold  or  mechanical  agitation,  an4 
confcquently  prefenta  a  very  Imall  furfacc  to  the  air;  andlnflly 
the  method  ol  dipping  tends  to  keep  the  pen  clean  and  in  goo<t 
condition.     I  can  lake  upon  me  to  alfert  that  ink  in  cotton  if 
blacker,  more  durable,  and  much  lef^i  liable  to  become  mouldy. 
The  laUcr  clFcfl  may  be  alpaft  t^iilirely  prevented  by  occafion-  1 
ally  turning  the  cotton  upiide  down,  that  is  to  fay,  ^very  two 

or  three  days 

Shailng  v.ith  H'aUr. 

I N  lome  of  your  early  numbers  the  operation  of  Hiavlng  hif 
been  rather  amply  dtlciifl*ed  by  yourfelf  and  correfpondenls. 
have  nothing  lo  add  in  the  way  of  rcafoning  to  what  has  be 
there  brt^ught  forward;  but  I  take  this  opportunity  of  Dotici 
a  fadl.  Long  ago  il  wa«  obfcrved  lo  me  that  the  foap  anfwe 
no  other  purpofc  than  llial  of  clearing  the  Ikrn,  in  proof 
which  it  vva«  alFerted  that  the  facofo  cleaned  may  be  fhav 
quite  a«  well  nilliout  thu  lather  as  witli  it.  I  made  trial  of  ih 
procefs,  but  did  not  find  it  luccced,  becaufe  i  wiped  the  lk« 
dry.  Hat  I  have  ruicc  found  that  jf  the  beard  be  well  waflied 
with  foap,  and  then  with  clear  water,  the  operation  of  fliavinn 
may  be  very  c Actually  and  pleafanlly  performed,  while  tb^ 
water  continues  upon  the  fl^in.  The  eflefU  are  (hat  the  razor 
cuts  more  keenly  and  clofely,  and  the  tkin  feems  to  be  much 
Jefs  tender,  i  leave  your  other  correfpon dents  to  reafon  and 
difcovcr  the  caufc  of  the  excellence  of  this  method;  in  the 
mean  time  I  fliall  continue  (o  ufe  il,  uiilefs  a  flill  more  coi 
fulerable  improvement  fliould  be  made. 
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ARTICLE    L 

EiperunaU  proving  the  Advantage  qf  Perifcopic  Spedades.  Com* 
municated  in  a  Letter  from  W.  H.  Wollaston,  M,  D, 
F.  R.  S. 

To  Mr.'NICHOLSON. 
SIR, 

A  HE  opinion  given  by  Mr.  Jonei,  in  your  lad  Journal,  re-  **r*. J®*^*! 
fpeding  the  improved  form  of  fpedtacle-glaflfes,  on  which  I  bad  j^pityved  <pec« 
delivered  my  fentimenls  in  the  number  preceding  (p.  144,)  in.  tacle  giaflesy 
duces  me  to  addrefs  you  once  more  upon  that  fubject. 

It  appears  wholly  unneceflTary  to  follow  Mr.  J.  through  his  nf^ntd  to  »« 
various  obfervations,    or  to  remark  upon  the  experiment  by  ^ 
which  he  deceives  himfelf ;  becaufe  all  doubt  of  the  advantage 
of  the  perifcopic  glaflfcs  may  be  removed  by  the  following 
dired  comparative  trial,  which  any  perfon  who  cboofes  can 
make  without  difficulty. 

I  hav^  before  me  twaglafles,  each  of  four  inches  "  pofilive  Widi  the  ibrm 
focus,"  as  propofed  by  Mr,  J.  the  one  double-convex,  which  mewled  by  Mr. 
in  his  judgment  is  pronounced  to  be  "  indubitably  the  befi  and  Jooct, 
mo^  convenient  that  can  be  devijtd"  (p.  194] ;  the  other  a  con- 
cavo-convex,  or  menifcus,    which  he  thinks  "  evidently  ihc 
-jsorftqf  thetvcoforajpeaacle-glafi,"  (p.  197.) 

When  I  fix  the  former  at  the  diftance  for  moft  diftind  viGon  the  extent  of 
oppofite  to  a  printed  oftavo  page,  and  approach  my  eye  to  the  ^™J!iJ2i 
•     Vol.  VIL— April,  1304.  R  '  glafs,  that  by  tht 
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glafs,  I  cannot  without  pain  read  quite  Iwenty^four  Iincf ;  but 
upon  fubflituling  the  perircopic  glafs  fixed  in  tbefamepofilian, 
I  can  Willi  ei/2?difccra  every  word  in  the  page,  which  contains 
forty  lines. 

The  enlargement  of  the  field  of  view  obfervable  in  this  «rial 
is  fulficient  (o  evince  the  fuperiof  utility  of  the  perifcopic  glafs ; 
but  were  there  occafion  to  conjpare  more  neaily  the  circular 
areas  thai  may  be  feen  with  equal  diflinctnefs,  they  would  be 
found  to  .liffer  by  a  ratio  as  great  a*  that  of  three  to  one, 

Thi.'t  diflference  n  of  courfe  more  evident  in  glalTes  of  fo  high 
poxver  than  in  thofc  generally  ufed  by  long-fighted  perfons  for 
common  purpofes;  but  ft  cannot  be  doubted,  that  a  come* 
fpondin^,  though  fmaller,  inequality  fubfifts  wherever  there  Is 
the  fame  djltimiUrily  of  conArudion,  even  when  Uie  focal  d If* 
tancc  lA  longefl. 

The  advaiilage  in  queflion  is  therefore  indifputabfy  proved 
by  dijrrd  experiment ;  (o  the  nQvtUy  of  it  Mr.  J,  himfelf  has 
unii!ifMlioii.ilfy  contributed  vrry  fatisfaftory  evidence ;  but  as 
ioit^impf>rtance,  thofe  alone,  who  have  the  misfortune  to  k- 
bour  und«rany  defeft  of  vifion,  mutt  ultimately  decide. 
I  remain.  Sir, 

Yout  obliged  humble  fervant, 
March  20, 1804.  W.  H.  WOLLASTON. 


II- 

AddtiionaJ  Ohfcrvations  onfr>mt  rcmarkahle  Strata  of  Flint  iitthe 
Ijhqf  iilght,  inalttterfromSirCiiARLEi  EngleI'I^lo, 
Bart.  F.R.^.taJonti  Latham,  M.  D.  f.  R*  S,  and  L.S.^ 
(See  Page  183  qf  tfte  prefint  Number,) 


DEAa  Sir, 


4 

Ton   1 


Obferwtinn*  on  \   FEEL  much  flattered  at  the  notice  taken  of  my  Paper 
rcnwrlwbie        ||j^  ^-i^^Ik  iJits  in  the  Ifle  of  Wtfiht  by  the  Linncan  Society; 
tmunf  flint  in        .        ,        ,    ,  ,  7    r  .1 

the  1  Ac  of  and  as  1  w lib  to  render  my  account  ot  the  very  curious  appear* 

Wight,  ances  obferved  by  uie  in  them  a*  perfedl  as  I  can,  the  follow- 

ing additional  obfervations  on  the  fubje^  made  during  a  fecond 
ViGt  lail  year  are^  by  your  favour*  fubmitted  to  the  Society. 


*  Linnean  Tiiuifa£li<ms>  Vol,  VI, 
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The  piU  I  hd  year  iiifpi?^etl  are  as  follow,  beginning  ffom  ObferTatiooi  o 

lire  call  •  rroaikable 

D      V  .      ,  ftrjuofatntl 

Beading  pit,  wlricii  U  at  the  eaflern  point  of  the  great  ridge^  the  Ifle  of 

where  the  valley  of  Brading-haven  interfedsil,  and  feparates ^'6^'' 

k  from  tlie  Yaverland-hill,  which  terminales  in  the  Tea  al  Culver  ^J 

and  Bembridge.     A  road  cut  into  the  chalk  above  Knighton.  ^M 

Afliiey-down  pit,  about  three  miles  eart  of  Newport,     A  pit  ^| 

very  near  lo  and  fouth  of  Carifbfook  cadle.     The  diffs  and  ^M 

caves  of  Frefti water  bay,  both  call  and  weft  of  ihe  valley  which  ^M 

inter fe^ls  them  cnlrrely  and  runs  from  Frerti  water  lo  Yarmouih.  ^H 

The  Yaverlatid  chalk  is  therefore  the  only  part  which  I  have  ^-^H 

not  examined;  and  litlle  doubt  can  be  entertained  of  it«  fimilarity  ^M 

lo  the  i^ii  of  the  range,  to  which  it  evidently  belongs.  ^H 

In  Brading  pits  fome  tlinU  appear  in  detached  noduleSj  and  ^H 

thufe  are  found  and  unbroken.  ^H 

The  inclined  ftrata  of  flint  are  vifible,  but  not  to  advantage^  ^B 

o»ing  lo  the  mantier  of  working  the  pits.     In  thefe  {Irala  the  ^H 

flints  are  univerlally  lliatteredj  fome  into  abfolute  powder,  others  *^H 

into  groHer  powder  and  fragments  mixed.     But  betideH  thefe  ^H 

ftrata,  tl>e  chalk  in  this  pit  is  divided  by  vafl  perpendicular  ^H 

fiifures^  a4  fmooth  as  plaiiicr  walls,  and  in  fome  of  thefe  fif-  ^H 

Cures  ftint  has  formed,  wltich  appears  broken  like  that  in  tiie  ^K 

Ormla.  H 

The  road  above  Knighton  only  jnl)  cuts  into  the  chalk  dr^.  ^M 

ivm,  but  all  the  tlints  vifible  in  the  banks  are  extremely  Qiat-  '^M 

The  pit  at  the  weft  end  of  Afliley -down,  near  two  large  bar-  ^H 

rowfi,  is  the  moft  extenfive  and  fatisla^iory  of  any  I  have  feen.  ^H 

The  perpendicular  face  of  the  ctialk,  where  worked,  is  not  hU  ^H 

than  lifly  or  (ixly  feet,  and  its  direction  is  at  right  angles  to  that  ^M 

of  the  ^rata,  and  parallel  lo  iheir  line  of  dip :- — of  courfe  they  ^( 

are  fccn  to  very  great  advantage.     The  firala  feems  lo  dip  1 

northward  more  rapidly  than  in  any  other  place  where  I  could  ^M 

obferve  them.  The  angle  uf  tnclinalion  is  from  75  lo  SO  degrees,  ^H 

There  are  not  layers  of  tiints  between  every  layer  of  the  chalk.  ^H 

SoiDC  of  the  chalk  is  peculiarly  fotid,  and  rifus  in  very  large  ^M 

inafo  aflfeding  a  cubic  form.    Their  folid  vein  is  from  twenty-  ^H 

five  to  thirty  feet  thick,  and  is  in  flrata  from  three  to  four  feet.  ^H 

In  all  ttiis  folid  part  there  are  very  tew  fltnts.  ^H 

Both  above  and  below  this  harder  bed  (fpeaking  of  the  ori*  ^U 

gtnat  pglltion  of  the  ftrata)  the  chalk  is  foftcrr^  and  has  more  ^H 

K  2                                    fiinti  fl 
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Obfervitiom  oo  fliitts  in  it.  The  ilratified  flints  in  ibis  pit  arc  full  *s  much 
jMQurkable  flialtered  as  any  I  had  feen.  The  nodules  are  not  at  aH  broken, 
in  ihe  Ifle  of  Many  of  the  ftratified  Amis  are  much  defaced  in  this  pit  by  an 
Wr'rghi,  admixture  of  pyrites,  (o  as  to  be  t|iiite  opaque  like  a  coarfe 

J!  jafper,  and  thefc  flints  are  much  fofler  than  the  others,  as  is  al- 

ways the  cafe  in  the  impure  flints* 

In  the  chalk  pits  near  Carifbrook  the  ftrata  are  not  fo  vifibre 
as  in  the  pits  north  of  the  caflle  (defcribed  in  the  firfl  papers) 
but  the  flints  are  to  the  full  as  finely,  though  perhaps  not  to 
generally  broken.  In  one  flint  I  obferved  that  though  it  lay  in 
its  bed  undifturbed,  chalk  as  if  In  a  fluid  (late  had  run  into  one 
of  the  fitlures.  Every  appearance  of  this  pit  indicates  that  the 
chalk,  tince  its  ftratification,  has  received  a  moft  violent  fliock, 
l*he  chalk  at  Frellnvatcr  bay  appears  in  high  perpendicular 
clttrs,  parlicubrly  on  the  wellern  fide  of  the  bay.  Both  on  the 
eafland  weft  iheflraia  dtp  northward  near  SOdcgrees,  and  the 
dip  fccms  to  run  caft  and  weft  very  regularly.  The  wefliem 
clilThas  a  very  regular  and  perpendicular  face  to  the  caftwardf 
and  here  the  parallel  direction  of  the  flrala,  each  feparaied  by 
a  thin  line  of  black  flint  prefents  a  mof!  curious  appearance* 
The  flint  here  is  often  found  in  thin  plates  of  confiderable  ex- 
tent, fometimes  not  above  an  inch  thick,  and  feems  formed 
from  each  tide  of  tlic  fpace  which  it  fills,  a«  the  exterior  parts 
(or  Ihofe  nearcft  the  chalk)  are  the  piirefi  and  blackeft,  and  it  i* 
gradually  whiter  towards  the  middle,  where  there  is  often  a 
full  litieot  dialk  included  between  the  two  plates  of  f^int.  All 
the  flratified  flints  are  more  or  lefs  fliattcred^  and  fome  are  re- 
duced to  very  fine  powder.  The  cave  at  Frcfh water,  w^hich 
is  really  a  beautiful  as  well  as  a  very  curious  one,  is  formed  by 
the  action  of  the  fea  on  ihefe  nearly  vertical  ftrala.  They  are 
of  tliflerenl  hardnefs,  Jind  all  interfecled  with  fiflures  at  right 
angles  to  the  lirala<  When  the  fea  nth  on  and  wears  away  a 
foft  ftratum, :»  gallery  is  formed,  and  the  upper  parts  of  the  ftra- 
tum  between  tiirure  and  finUre  drop  ou1»  much  in  the  fame  way 
as  britk^  are  apt  to  do  out  of  the  flat  arch  over  a  window,  the 
harder  contiguous  flrata  ferve  as  walls  to  the  gallery,  but  are  by 
degrees  perforated  in  different  parts,  and  become  irregular  pil- 
lars, fupporttng  the  vafl  weight  of  the  hills  above,  until  the 
aflion  of  the  fea  weakens  tlieui  [o  far  that  they  fall»  and  a  part 
of  ihefyriMtl"  tlie  hill  goes  with  thenij  fo  that  the  cave  is  con- 
ilantly^  althougli  flowly,  changing  its  foriD. 

i  larger 
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Larger  malTcs  of  the  harder  (Irata,  defended  by  their  f1m(  Obfenratjons  (»n 

coatings  alfo  (land  op  in  ihe  bay  as  infulaled  rocks  of  differenl  i^™^'^?''!* 

ihapes^  and  much  refembllng  ihe  Needle  Rocks  which  are]„  the  JOcaf 

cxadly  of  the  materials  and  formed  by  the  fame  procefs.     In  Wighu 

this  part  of  ihe  chalk  flralam^  I  faw  feveral  fonils remain  vvhlcb  ^m 

I  had  fought  in  vain  in  the  pits  I  had  viitted*     One  was  lingu-  ^M 

lar,  it  had  the  appearance  uf  part  of  a  very  large  iliell^  rega-  H 

Uriy  Jlriated,  and  almofl  flat.     I  have  often  feen  fmalJ  frag-  ^| 

ments  apparently  of  a  limilarfliel!  in  chalk,  but  never  a  large  ^M 

piece.     It  was  fo  firmly  fixed  as  not  to  be  removed  v^'ithaut  a  H 

chide],  which  I  had  not.  H 

To  tbefe  obfervations  on  the  chatk  of  the  ifland,  I  mufl  add*  H 

that  this  whole  range,  although  realty  chalk,  is  much  harder  ^M 

than  the  chalk  of  the  South-downs,  infomiich  thai  the  carpen«  ^M 

tert  cannot  ufe  it  for  drawing  lines,  but  import  chalk  for  that  ^M 

purpoCe  from  Portfdown  hill  above  Portfmouth.     They  alfo  call  ^M 

the  ifland  chalk  by  the  name  of  marie,  which  i^  however  only  ^B 

the  Britidi  name  for  chalk,  and  appear<i  in  many  com  pound  ^B 

names,  fuch  as  Marl-borough  ot\  Ihe  Willibirc  chalk  hills,  and  ^H 

the  very  fignili cant  one  of  Albemarle,  or  while  chalk.  ^B 

A*  I  have  made  fome  further  obfervations  on  the  fouthern  ^H 

range  oS  hills  which  form  the  back  of  the  iOand^  I  will  trefpafs  ^M 

cm  youi  patience  a  tittle  longer,  particularly  as  they  in  fome  ^M 

degree  contradi^l,  or  rather  corred^  what  I  had  advanced  on  ^M 

that  fubje^  in  my  former  tetter,  ^M 

When  the  northern  front  of  thofe  hill*  is  viewed  from  Afliley  ^M 

dowDj  the  ftratum  of  ftone  mentioned  in  my  former  letter  a-*  H 

lying  direftly  under   the  chalk  of  St.  Catharine'^  and  Dunnofc  ^M 

hiili,  appears  every  where  to  maintain  an  horizontal  poniipn;  ^H 

andfo  in  it$  genera)  pofition,  particularly  in  its  northern  front,  ^M 

it  certainly  does,  but  juH  behind  the  village  of  Ventnor,  Ihe  ^M 

Ihatum  entirely  difappears,  as  if  it  bad  been  ingulpbed  in  a  ^M 

great  chafm,  and  a  deep  and  narrow  valley  rum  winding  into  '^M 

the  chalk    hill  of  St,  Boniface,  though  it  does  not  penetrate  ^M 

thfOOgii  it,  which  fecms  the  remains  of  the  filFure  into  which  ^H 

the  tione  had  funk. 

The  appearances  of  the  great  flone  flralum,  from  Niton  ^ 

eaftward  to  Ventnor  are  noted  as  follows  in  the  journal  made  H 

on  the  fpot.  H 

On  an  attentive  infpcflion  nf  the  flrata  of  the  under  cliff,  ^M 

\t  appc^s  th^t  tlie  great  Qratum  of  rugged  and  laminated  Hone,  |H 

which  H 
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fuR  appears  at  the  weft  Gde  of  St.  Catharine's,  and 
thence  ranging  eaftward,  forms  the  front  of  the  cliff,  over- 
hanging the  Underway  dips  in  its  foothem  face  gently  to  the 
eaftward.  The  clitfs  at  Mirabies  are  much  higher  above  the 
fea  than  thofe  at  Si,  Laurente,  and  from  tlietice  they  decline, 
till  at  the  opening  of  the  hill  above  Ventnor  they  totally  dif- 
appear.  A  fnoall  crag  jaft  peeps  out  of  iheeaftern  face  of  thii 
dell,  and  the  whole  hill  of  St.  Boniface  is^  as  far  as  can  be  feen, 
compofcd  of  chalk.  As  however  this,  like  all  other  chalk  hHIi, 
is  in  the  ftatc  of  a  lleep  flope,  covered  with  turf,  perhaps  by 
giving  into  its  face  the  flony  flratum  might  be  difcovered.  If 
is  alfo  to  be  obferved  that  the  chalk,  which  is  not  vifible  above 
the  rock  at  Mirabies,  begins  to  appear  foon  after,  and  grows 
gradually  thicker  a*  it  proceeds  eaftward.  At  St.  Laurence  it 
forms  a  thick  cap  to  the  rock* ;  and  at  Steephill  Shute,  its  ihick- 
nefs  is  very  much  encreafcd,  and  foon  after  nothing  but  chalk 
appears  in  St.  Boniface's  hill.  In  what  form  ihe  rock  re-ap- 
pears at  Dunnofc  to  the  eall  of  St.  Bonifacej  I  have  had  no 
opportunity  of  examining. 

I  fhould  not,  dear  Sir,  trouble  you  with  thefe  defe^ivc  ob- 
fcrvalions,  but  that  every  notice,  however  imperfc^,  may  be 
of  ufe  when  conne^ed  by  future  obfervations,  and  that  they 
may  ferve  as  a  ilimulus  to  olher  travellers,  who  often  go  ovcy 
this  beautiful  tine  of  cottntry,  to  turn  their  attention  to  its  fin* 
gular  natural  phenomena. 

I  fend  you  two  fpecimens  of  the  broken  fiints,  one  from 
Brading,  the  other  from  near  Carifbrook,  but  the  tickets  are 
miflaid,  and  I  am  not  fure  which  is  which. 


I  remain^  &c. 


TUney-Stt^cett  May  96,  1801, 


III. 

Account  qf  a  Machine  /or  Jwtcpitig  Chimm^s,  hy  a  Bhfi  <^Aif* 
h\  a  Letter  from  Mr.  J,  C.HornblowbKj  Engineo', 

To  Mn  NICHOLSON^ 
Dear  Sia, 

Introdudiojik  X  SHALL  be  much  «  hliged  if  you  will  allow  me  a  page  or 
two  in  your  Journal  Ibr  adefcription  of  a  machine  I  have  lately 
Ijol  op  for  the  purpofe  of  ckaniing  chiranics  fiom  foot.     My 

a  with 
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Sir 


wi(h  is»  if  poflible,  to  keep  alive  the  fpark  that  has  been  kmdied 

by  A  truly  plulanlhropic  individuaJ,  with  a  view  (o   fdlore  a 

degraded  clafs  of  our  fpecie*  ia  their  rank  in  civil  fociety ,   The 

tnachioe.  as  it  i&  conilrufted  Tolely  for  ihe  piirpofe  metilioned 

above,  h  certainly  novei  in  ils  intention,  and  without  a  U'tler 

acquaintance  with  ll^  principle  and  operation  than  the  public 

are  at  prefenl  in  pofFellion  of,  it  is  not  likely  to  gain  that  notice 

which  ill  my  judgment  it  is  entitled  to.     There  is  a  propenfity  PropcnJity  to 

in  ut  to  turn  into  ridicule  any  thing  that  will  admit  of  a  ridi-tio„^ 

culouft  conftrudion,  or  afford  an  opportunity  for  the  dilplay  of 

our  wit;  and  fuch  is  the  unfv^riun^le  circurnflatice  of  this  ma* 

chine,  that  grinning  lakes  precedence  of  gravity  the  moment 

it  »  announced  as  a  candidate  for  the  gold  medal  at  the  Ade]« 

phi.     However,  happy  for  it,  and  thri<  e  happy  for  me,  there 

H  a  tribunal  wliich  can  judge  fairly  and  kienUBcally  of  its 

merits,  for  which  I  prefenl  it  as  follows. 

The  hody  of  the  machine  A,  Flute  XIIL  ts  made  of  copper,  DefcriptJon  of 
of  about  sib.  to  the  fquare  foot,  and  its  contents  are  about  ^";^^^P*"^^ 
^         C)|indrtcal   feet.     In  the  middle  of  the  cover,  which  is  which  »jr  ii 

cd  on,  is  a  fyrinec   or  condenfer,  having  its  handle  as  *^°"'^^"^'^**»*f7' 
sppCftTS  above  the  cover.     On  one  tide  ul  the  cover  js  iiilerted  a  cube  charged 
a  crooked  pipe,  havmg  a  valve  opening  inward  in  ils  inner  or  "'^^' j^^*'' 
lower  end;  the  Rem  of  which  comes  up  through  the  pipe,  and  bcjj]^  blown  up 
tcraiiaalcv  with  a  button  C.     The  pipe  i^  co»linued  by  a  fiex-  ^^5  chimney 
iblelcttlher  one,  to  which  k  united  the  tin  plate  tube  B  B.  f^".^*  ***° 

ThiJi  tube  B  B  hasa  crofs  bar  of  tin  plate  ti^ed  edge. ways  in 
Ihe  bottom  or  breech  of  the  tube  which  detaches  from  the 
leather  pipe  fumewhat  like  a  piflol  barrel,  leaving  a  piece  of 
Ittbe  about  llx  inches  remaining  to  the  leather  pipe,  into  the 
bottom  of  which  this  cafe  bar  is  fixed,  and  ferves  to  receive  a 
charge  of  fmal)  gra\'eL  having  a  piece  id  paptrr  firtH  laid  oo  the 
Oro^  b«r ;  the  other  part  of  the  tube  i^  then  to  be  replaced, 
iod  Ihe  air-velTel  fuppofcd  to  be  full ;  the  valve  is  prelTed  down 
by  a  little  lever  accompanying  Lh«  machine,  and  its  content! 
ife  dficbarged  into  the  fhafl  of  the  chimney ;  and  if  there  is 
injr  l<K>i  worth  fweeping  away,  it  will  come  down. 

Obfervaticm  concerning  tiu:  Machine, 

I  do  not  pretend   to  have  made  any  new  difcovery  in  the  Thia  operjitioa 
cunOrudion  or  application  of  the  machine,  for  it  is  well  known  'f  f'tni'^r  ^« 
a  umiket  bai  often  been  applied  ior  Ihe  fame  purpofe^  and  up  the  chiauey^ 

with 
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with  as  f^ood  effi'&  as  need  be.  barrinje^  the  hazard  of 

iire  (o  the  foot;  and  indeed,  when  a  chimney  has  accidenUlly 

taken  fire,  it  is  the  bell  and  mofl  expeditious  mode  of  putting 

it  out,  at  leaft  of  bringing  the  foot  into  a  fituation  by  which  it 

may  be  extinjjuiflied. 

Ift'mate  tf  the       I  have  faid  that  the  ve^cl  contains  nearly  three  cylindrical 

velocity  of  the     feet    and  We  cannot  crowd  three  atmofpheres  of  air  into  it,  in 
tttcadcd  air,  and      ,.,         -     ,  .„  ,  „  ,      ,     r  t 

ib  ^WcO  m  the   which  ca(e  there  will  be  42  lbs.  per  men  Iquare  at  round  nom* 

cjjitmicy  i  Togc- tjern,  preflioff  againfl  the  charge  in  the  tube,  or  rather  againll 

ther  w.th  that  of         '  ...    -  .  ♦     ,     ,♦  ,•  , 

thcffivcL  Inc  valve,  the  lube  being  2^  men  diameter,  which  amounts  to 

168  lb*,  for  the  whole  area.     This  air  will  all  lie  difcharged  in 

one  fecond,  the  mean  velocity  of  which  may  be  fairly  reckoned 

al  50  feet,  in  thai  time-  having  impetus  in  iifell  fuRicient  to  carry 

away  any  fool  of  confequence  in  a  chimney  of  100  feet  high| 

but  when  we  lake  into  thi^  account  I  he  charge  of  gravely  being 

alternately  incident  and  refleded  on  all  fides  ol  the  chimney, 

we  need  not  fear  to  aOirm  that  il  t^  perfectly  applicable  to  its 

intention. 

AMtioualtubei  1^^  render  it  ai  ufuverfal  as  poffible,  there  muft  be  another 
tube,  to  be  occafionally  ufcd,  when  the  fide  of  the  chimney 
near  the  fire  place  ts  gathered  over  in  order  to  bring  the  throal 
of  the  flue  over  the  iire,  at  at  Fig.  II.  from  a  to  b^  or  it  (hould 
be  in  feveral  pieces,  to  conform  to  the  height  of  this  gathering, 
and  in  this  cafe  the  charge  muft  be  at  the  upper  filTure  at  h^ 
and  the  pipe  Ha ved  as  perpendicularly  as  can  be  conveniently 
donej  for  whtch  purpofe  there  is  a  piece  made  !o  fix  on  ihe 
pipe,  having  two  ftems,  as  ffg.  III.  which  if  put  in  the  bear- 
ing fide  of  the  pipe,  will  keep  it  upright  and  in  the  crater  of 
Ihe  flue.  The  machine  thu^  conflru6ied  is  to  be  laid  on  a  Utile 
truck,  and  Iranfported  from  houfe  to  houfe^  with  a  gallon  of 
gravel  lo  begin  with;  becaufe  until  it  has  obtained  the  good 
opinion  of  the  public,  it  would  not  be  necelTary  to  attempt 
fuch  regulations  as  would  afterwards  be  deemed  requifite  to 
facililale  the  operation. 

This  poor  thing,  brought  forth   under  other  difadvanlage« 
befides  its   fin|j;iilarity,  wai  conduced  to  the  Adelphi,  to  un* 

ia  thcArfelphi.  dergo  an  eventful  trial,  incompeiitioit  with  fome  others,  who 

had  no  fucii  fingularity  to  be  imputed  to  them;   they  being  all 

defcendents  of  the  (lock  of  one  family,  the  remoteft  relation 

betxveen  each  not  being  more  difiant  than  coufin»gerraan.^ 

Other  macKinei  One  of  them  however  pofleflfed  great  originahty  and  ingenuity 
■Ifo  esthibited  . 

in 
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in  the  deiign.  It  confifled  of  a  congeries  of  brufhes,  which  m  Bruftct 
preparation  for  a£lion  were  colbp(ed  by  their  conflruflion  fo 
af  to  admit  of  being  ihruH  up  ihc  chimney  with  very  litUe  re- 
finance, and  when  it  had  gained  the  top,  on  pulling  a  firing, 
it  expanded  tothedimenfiouf;  of  ihe  cliimney,  and  brought  the 
foot  down  before  it;  but  from  want  of  a  mechanical  attention 
to  its  conftrudion,  fome  parts  being  loo  flrong,  and  fome  loo 
flight,  it  broke  in  the  firft  experiment. 

Another  (very  elegant  inftrumcnl)    was  prefented   to   the  A  fingle  brnft. 
committee,  confining  of  a  large  brufh,  fuch  as  I  have  feen  in 
fome  churches  to  fweep  down  (he  cobweb*;,  with  a  fcraper  aU 
tached  to  it ;  lengthened  to  t!ie   height  of  the  chimney  by  a 
feries  of  whalebone  rods,  whipped  together  as  in  the  conftruc- 
tjon  of  waggoners'  whips,  very  accurately  jointed  to  each  other- 
Indeed  this  wa<i  ctfential  and  common  to  them  alf^  except'one; 
and  that  was  a  briidi,  not  to  be  fent  up  the  chimney,  but  down 
it,  by  getting  on  the  top  of  the  houfe,  and  putting  it  into  the 
chimney,  and  fo  letting  it  fall  to  the  bottom.     However,  it  Nation  that  the 
wai  faid,  they  would  all  do  very  well  but  mine,  as  a  *nachine  *,"fyJJ^J™ ,  °* 
like  that  was  adopted  to  a  redilinear  flue  only ;  %vhcrea&  theirs  a  fttaii  Aue* 
had  fomany  joints  and  other  properties  to  conform  to  a  curva- 
ture, tliat  they  would  be  fure  to  go  through  a  crooked  flue  as 
well  as  a  nrail  one. 

When  the  late  Dodor  Johnfon  had  any  thing  advanced  to  The  fame 
him  of  the  marvellous  kind,  his  way  of  hcfitation  to  admit  it^*'^'"*'** 
was  by  faying  "  It  may  be  very  true,  but  it  is  impoffible." — 
$o  I  (ay  with  rcfpefi  to  the  difpolition  of  Ihefe  rods,  when  fet 
in  competition  with  a  volume  of  air  going  at  (he  rate  of  fifty 
feet  in  a  fecoiid  from  the  lower  part  of  the  chimney  to  the  top. 
What  is  there  to  flop  it  ?  What  is  there  to  prevent  its  conform- 
ity to  the  curvature  or  angkt,  if  you  will  ? 

The  manner  in  which  thefe  brufties  afl,  let  their  conftrufljon  To  */< 


be  what  it  may,  is  by  ftriking  off  the  fool.  What  does  a  boy  ^^^^^'^l^ 
within  the  flue  with  the  brufh  in  his  hand?  To  be  (arc  (weep- Jnoeeft  itdtrvfo, 
ing  is  the  mofl  appropriate  term  for  what  he  docs;  but  then, 
unlefs,  we  attend  to  the  peculiarity  of  the  afiion,  and  conli- 
der  how  far  it  is  poflible  to  efTcfl  that  fweeping  by  anotlier 
mode  of  action,  we  fliall  not  get  any  farther  than  the  boy  in 
the  flue.  But  is  it  not  as  eafy  to  conceive  of  a  quantity  of  air 
being  put  into  a6lion  along  a  road  or  a  flreet,  fo  as  to  fweep 
away  the  dail  before  it  ?  No;  you  will  fay,  it  blows  it  along; 

but 
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but  the  term  blowing  aflbcialt*  only  with  ihe  accullonu?d  not 
t}(  Ihc  adlioii  of  wind,  and  w^s  ihe  cUctX  io  be  produced 
the  agency  of  fteam;  ihc  Icrin  blowing  would  more  t-afily 
difmillcd,  and  wetnrghl  call  the  action  dtivm:^  il  along. 

When  we  alTt^ciatc  this  agency  of  liie  wind  with  its  cfh, 
on  a  field  of  ripening  corn,  we  conceive  of  it  /weeping  al 
or  over  the  corn;  and  the  fame  cficdl  would  follow,  were  wA 
to  conceive  of  a  large  biufh  of  long  hair  carried  on  Uie  top&of 
corn  J  fo  that  however  popular  exprefllon,  or  the  prejudice  of 
cuHom  may  operate  todtningutHi  the  caufes  producing  theiaine 
effcft,  it  becomes  u&  to  waive  fuch  diftrndions,  and  admit  tfjt 
efficiency  of  the  one  as  mucli  as  ihe  other, 

I  haveobfen'ed  that  when  a  door  has  been  fuddenlv  openel< 
or  Unit,  it  has  brought  down  foot  in  a  chimney  which  haj  A 
dtig^ifh  draft;  or  a  piece  of  paper  accidentally  thrown  on  lh« 
fire  has  had  the  like  eHe^;  and  this  by  a  momentary  acceler»» 
lion  of  the  current  of  air  in  the  flue.  What  then  will  not  fuch 
a  machine  as  this  perform^  with  fuch  a  volume  of  air«  wiUl 
fuch  a  velocity. 

One  circumRance  prefents  ilfelf,  by  which  the  air  mach 
muft  have  a  decided  preference  over  the  brufhes;  which  is  ihiv 
you  rauft  know  the  height  of  thechinnney,  and  adapt  the  lengtll 
of  the  rods  to  that  height,  or  elfe  you  will  not  know  when  yoft 
are  in  the  flue  or  out  of  it.  Whereas  my  machine  knows  no 
necefTily  for  fuch  a  piin^lilio;  all  thai  is  neceflfary  being  only  Ift. 
give  fo  many  fliocks  of  the  condenfer  to  a  chimney  of  two 
ftories,  and  fo  many  to  one  of  three^  and  fo  on.  And  agaifi, 
thefe  bruflieii  in  the  very  oulfet  of  trial  made  with  them, 
fubjeft  to  accidents^  and  will  moft  afluredty  wear  out  very  M, 
What  muft  become  of  tliofe  whalebone  rods  when  the  fewing 
is  rubbed  through  in  paffing  up  and  down  again  ft  the  project 
tions  of  Qi>ceremoniou9  bricks  and  mortar?  What  repairs  wilH 
they  not  be  fubjefl  to  in  the  courfe  of  one  day 's  a(5lion  ?  Wher«ii 
the  air  machine  will  fiveep  a  hundred  chimnies*  and  be  repaire4 
for  two-pence;  it  wanting  only  a  little  oil  in  the  condenfer. 

When  this  machine  was  carried  to  the  Adcfphi,  it  came 
be  the  third  in  courfe  foi  the  trial,  and  it  was  ordered  do\ 
doiun  to  the  foundation  of  the  houfe,  for  fear  a  chimney  ftioutf 
not  be  found  high  enough  in  any  other  part  of  the  building*—* 
But  when  it  was  brought^  behold  there  had  been  two  fweepen 
atreadyj  which  obliged  me  to  apologise  for  tho  machitiei  by 

obfer 
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f^bfcrving  that  they  liad  laken  down  all  the  foot,  and  left  no- 
thing for  it  to  do  *,  Upon  which  a  fuggeftion  was  made,  that 
there  was  another  chimney  which  had  a  hre  aJtenmtefy  during 
the  iviolerf ;  and  on  examination  it  was  agreedt  that^  by  tlie 
appearance  of  the  foot  about  the  breali  oF  the  flue^  the  chim- 
ney was  very  foul,  of  which,  however,  I  bad  my  doubts. 
But  it  was  thought  expedient  to  try  that  chimney ;  and  the 
firll  charge  we  gave  jt  brought  no  foot.  We  gave  it  another 
charge,  bat  no  foot  came ;  and  it  was  thought  beR  to  fend  up 
a  boy,  with  proper  implements,  lo  fweep  the  chimney ;  but 
no  foot  came  down,  except  what  ma)  be  faid  lo  be  brought 
away  by  violence,  and  did  not  exceed  a  quarl-potful,  and 
with  it  much  mortar  or  pargetting, 

Tbij  brings  roe  to  fome  obfervations  I  have  made  on  the 
condition  of  chimnies  in  general^  as  to  the  foot  they  may 
contain. 

f  tried  this  machine  at  Shoreditch  Workhoufe,  where  theTmitoftfae 
chimnies  are  very  lofty,  for  which  reafon  I  preferred  them  ;  JJher  chim^ci 
but  when  I  came  to  fee  Iheir  circum fiances  I  fufpe^ed  how  it 
wa«,  and  we  tried  two  of  ihcni  where  the  fires  had  Ijeen  very 
economical^  and  may  continue  fo  winter  after  winter,  without 
ever  requiring  to  be  fwept  at  all,  for  reafons  I  will  ^ive  by 
•nd  by.  I  then  went  to  a  neighbour  of  mtne»  and  we  fwept 
two  of  his  rhimniej! ;  one  had  no  foot,  the  other  had  a  good 
deal  J  and  we  thought  fit  to  get  a  boy  to  ^o  up  the  laft  chim- 
Hey,  and  he  brought  down  about  a  hatful  of  foot;  however,, 
my  neighbour  was  fatisHed,  and  tigned  my  certificate  to  the 
Cunimittee  at  the  Addphi. 

Vic  ih^n  went  lo  another  neighbour**,  and  fwept  his  parlour 

imoey,  and  diilodged  a  great  qtfinlily  of  foot.  We  were 
lb  ha%'c  fwept  bis  kitchen  chimney,  but  it  having  a  fnioke*-jack, 
We  could  not  apply  the  machine  for  want  of  the  additional 
pipe  in  fi^,  2, 

t"     •It  appears  the  committee  had  no  regard  to  the  efFe£t  of  my  of 
the  candidate*!  invention*,  any  further  than  a  fair  thruft  up  the 
(himDey. 
^  With  another  in  the  fame  rpom  I  fuppofc. 
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IV. 


Account  (if  the  Change  f  that  have  happened,  dttrtn;^  the  lafi  Twenty^ 
five  Yeartf  "» t^^  relative  Situation  of  Double  Stars ;  with  an 
JttTeJtigalion  of  the  Caufe  to  which  thy  art  o'X'ing.  By  Wjl* 
LtAM  Hebschel,  LL.  D,  F,  R,  S,  From  the  Phitojhphiad 
TrayiJhBions^far  1803. 

(Concluded  from  Page  2^21  J 

Obfcrratloniand  j^  SHALL  HOW  enter  into  a  more  detailed  examlnatton  of  ihe 
J?g^""Jl[*'      feveral  angle*  ofpofjlixm  I  have  taken  at  dtfTurcnl  times,  and 
changes  of  rcb-  fliow  that  ihey  agree  perfectly  well  with  the  appearances  whict* 
ti«  fit»»^'on  io    ^^^  ^^jj-^  f^^^  ij^p  revolution  of  a  fmall  fiar  rouinl  Caflor.     A 
flari  extremely  « ,i 

Bear«*ch  other,  calculation  of  ihcTe  angles  may  be  had,  by  finding  the  annu^-*j 

motion  of  the  fmal!  fiar,  from  the  change  of  21^  5 i',  which  h; 
been  fliown  to  have  taken  place  in  23  years  and  142  day^* 
Accordingly,  1  have  given,  in  the  firft  column  of  the  foUowin, 
table,  ihe  time  when  the  angles  were  taken.  In  I  he  feconcT, 
are  the  angles  as  they  were  found  by  meafure;  ihey  are  all  I 
the  north-preceding  quadrant.  The  third  column  contains^ 
calculation  from  the  annual  motion  of  56',1  S,  obtained  as  before 
mentioned  :  it  Ihows  what  thefe  angles  fiioiild  have  been,  ac-' 
cording  lo  our  prefent  fuppofition  of  a  revolving  (lar.  And 
the  laft  colmnn  gives  the  difFerence  between  the  obferved  and 
calculated  angles. 


Tinici  of  the 
obfcrvitions. 

Obfcrred 

Cakulited 
angles. 

DkfferTO««* 

Muv    f>,    niiJ      - 

3:2- 

+7'    1 

3'i"   47' 

6* 

& 

Feb.  2'i,    i791      - 

2-2 

57     1 

22      11 

-h  0 

46 

Feb,  26,   17^2     - 

27 

15 

21      f6 

+  6 

0 

Dfc-  15,    n9S    " 

1     VS 

.Vi    1 

17     42 

1     ^    3 

50 

M^frh  '2ti,    rsOO 

1     IM 

H 

11     41 

1     +  4 

27 

^pil  \iS,    i.>U) 

to 

■40 

iJ     !*7 

-    3 

7 

Ux     3h    IHUl      . 

1       7 

58 

12       2 

1     -    + 

4 

Jan.  J0»    I  HOI      - 

1     10 

5:i 

12        1 

1     -    1 

S 

Jan.  'i:i,  i»fr2     - 

1      10 

2S 

1     11      5^i 

1     -    > 

:ti 

Feb.  2;h,    I  ^^02     - 

1     i3 

0 

1  1      53 

1     -h   1 

7 

Feb.  J  1.    |.S{)3     - 

1       7 

.v3 

1     J  1        0 

1     -^   3 

7 

Marcli  2'J,    IS03 

1     l^ 

23 

10     54 

1     +2 

29 

March  '27.   \HO:i 

(     lO 

63 

1     10     5:i 

1            0 

0 
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!>oking  over  the  fourlh  column  of  this  table,  if  will  be  Obfcrvationiin^ 
hal  the  differences  between  the  obferved  and  calculated  jp^^jng  the  " 
re  not  greater  than  may  be  eKpe^5led,  cr>nlidcr'mg  that  changes  of  reli- 
the early  meafures  are  fingle,  and  cannot  have  the  ac-  ft]|ri  e«™eir 
vhicb  maybe  obtained  by  repetitJorr»     Even  as  they  near  each  uiher* 
muft  acknowledge  ihem  fufticient  to  afceitain  ihe  gra- 
inge  in  the  angle  of  [>orition  ui  the  two  ftars.     In  one 
be  difference  amounts  to  fix  degrees;  but  it  will  foon 
that  a  more  accurate  annual  motion  gives  a  calculated 
which  lakes  otT  much  of  the  error  of  \h\&  meafure. 
^onverfatlon  with  my  highly  eftecnied  friend  the  Aflro- 
loyalj  he  happened  fome  lime  ago  accidentally  to  men- 
it  Dr.  Bradley  had  formerly  obferved  Ihe  two  ftar*  of « 
irum   to  (land   in   the  fame  diredlon  wilh  Caftor  and 
It  occurred  to  me  immediately,  that  if  the  time  of  this 
Ion  could  be  nearly  afcertained,  it  would  be  of  the 
^portance  to  the  fubjed  at  prefent  under  confider- 
Br,  fiiould  Dr.  Bradley's  pofilJon  be  very  different  from 
lied  one,  it  would  induce  us  at  once  to  gi^e  up  the  idea 
living  ftar.  The  obfeivation  was  made  by  Dr»  Bradley 
iew  to  fee  whether  any  change  could  be  perceii'ed  ia 
fe  of  the  year,  by  which  the  annua!  parallax  of  the  ftan 
e  difcovered.     Dr.  Mafkclyne^  who  had  ibis  Informa- 
n  Dr.  Bradley  in  converfation,  had  made  a  memoran- 
llin  bis  papers.     He  haK  been  fo  kind  as  to  look  for  it ; 
foon  as  he  found  the  note,  he  fent  me  the  following 
'hicb  I  have  his  perraiflion  to  tranfcribe. 
fhUfiar  Cajior.     No  change  of  pnftiion  in  the  twofiurs  : 
rjmning  them,  at  all  time^  of  (he year,  pnntlUl  io  the  line 
p  Cajlor  and  Pollux  in  the  heavens,  /ten  by  the  naked 


litkefyne  informs  me,  that  ihe  obfervallon  mud  have 
idc  about  (he  year  1759;  aod  alfo  mentions,  that  he 
iferified  the  fa^t,  as  to  the  tine  joining  the  two  (lars  ap- 
through  the  telefcope  parallel  to  the  line  joining  Caftor 
ax,  in  1760  or  1761 ;  but  that  he  did  not  examine  it  at 
iiine*  of  the  year. 

ui vantage  of  having  an  angle  of  pofilion  obferved  in 

Dr  Bradley,  and  fo  foon  after  I'erihed  by  Dr.  Maf- 

wiU  give  us  an  addition  of  20  yeariv  to  our  period*    On 

iig  the  right  afcenOon  and  polar  diflanc^  of  CaOor  and 

Pollux 
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OW«T?*tioiii*nd  Pdtuv  for  November  5,  175£>,  it  appean,  that  m  line 
JJ^^"^^"     from   FolIuK  thrwigh  Callor,   niuft  have  made   an  ar 
dknfo  of  reU-    56**  32'  norlh  prrreding  with  the  paratle!  of  that  ftar  ;  and,  thi 
ali^  c^^'^i'"  ^'^•"R^^'^  *^«  pofuion  oi  our  double  (lar,  we  have  an  interval 
near  each  other,  of  43  years  and  142  tlays,  hv  a  change  oF  45°  39',  from  ihe 
frnae  of  Df.  Bradley**  obfervatton  to  that  oi'  my  laft  ooeafure  of 
the  angle.     Bv  thi«  we  arc;  nowr  emablec)  to  corre^  oar  former 
calculation,  which  was  founded  upon  a  fuppofition  that  the  firfi 
angle  of  pofiiion  I  had  taken  wa^  perfe6i ;  but  ihi^i  could  hardly 
be  expeflcd,  and  on  exam inal ion  it  appears  that  the  meafure 
Wis  2°  'KV  too  little.     The  annual  moLirn,  by  our  increafodt  ■ 
period^  is  I**  3',1  ;  and  the  compulation  of  the  auigle.^  of  ptt^ 
fition  in  the  third  column  of  the  iolloiA/ing  table,  as  well  at  the 
di0erence$  contained  in  the  foorlln  are  made  according  to  tbis 


1          Times  of  the 
1             obfrrvstiont« 

OhUrrtd 

C*lcgl»ted 
anglei. 

Dtffterences* 

Nov.  5.   1759      -       j 

5f>* 

32^    1 

56^ 

32' 

0**    Cf 

'    Nov,  5.    J77!^>      -       i 

32 

47     1 

35 

29 

- 

2     n 

Keb.  '23,    1791      -       1 

'22 

57     1 

'23 

3^ 

— 

O     39 

l'*-t>.  '2o,    IIV'I     -       1 

'27 

16     1 

'22 

32     1 

+ 

4     41 

Dec.  15,    1795     -       1 

13 

^'^     1 

U 

32 

— 

4    -W 

March  2fi,    1800         | 

18 

^     1 

14 

^ 

+ 

4       5  ' 

April '23.    1S()0           1 

10 

30 

IS 

5S 

- 

3    2n 

Ut^c,  31,    tHOl      - 

7 

58 

12 

12 

- 

4     14 

Jan.  10,    1802      -       | 

to 

51     1 

12 

10 

' 

1      17 
I      39 

Jan.  23,   1  Hf>'3      -       | 

10 

•2S 

12 

7 

- 

Feb-  28,    [H02     -       \ 

ri 

f>     1 

f2 

1 

+ 

0     59 

¥cb.  f  U    1 S03     .       1 

7 

5:i    1 

It 

1 

— 

3        S 

March  'i.?,    fS03         | 

11 

23     1 

10 

51. 

^ 

2    29 

March  27.   1803          | 

ro 

f)3     1 

10 

53 

0       0 

When  the  felult  of  this  table  i*  compared  with  that  of  tlit 
former,  it  will  be  feen  that  my  obfervations  agree  not  only  very 
well  wilh  Dr.  Bradley^  pofihoiit  but  even  give  more  ec|uallf 
divided  difiercoces  than  before,  fo  that  the  exccfs  and  diffe^ 
ences  coantera^  each  other  betlcr  than  in  the  firft  table. 

The  time  of  a  periodical  revolution  may  now  be  calculated 
from  the  arch  of  45°  39',  which  has  been  defcribed  in  45  yean 
and  1 42  days.  The  regularity  of  the  motion  gives  as 
rcafon  lo  conclude,  that  the  orbit  in  which  the  finall  Harmon 
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about  Caflor,  or  rather^  the  orbits  in  which  they  both  move  ObferTitionsand 
found  liieir  comtnon  centre  of  gravity,  are  nearty  circular,  and  fp^^*"^^ 
si  right  aQgk«  to  the  line  in  which  we  fee  them.     If  this  (hould  chaiige  of  reia* 
be  nearly  true,  it  follows,  that  the  lime  of  a  whole  apparent  JJJI'^^^^j^j"' 
revolution  of  the  ftnall  flax  rouud  Caftor,  will  he  about  342  near  tmh  otiictb 
years  and  two  months, 

y  Leonis. 

Our  foregoing  difcuffions  will  greatly  abridge  the  argaraenti 
lAhich  may  be  ufed,  to  (hew  that  this  liar  and  iu  finall  com- 
panion are  alfo  probably  united  in  forming  a  binary  fy (lem. 
But»  in  order  to  give  more  ctearnefs  to  our  difqui{ilion,  w^e 
iball  f^fliow  the  arrangement  which  ha<i  been  ufed  wilh  »  Ge* 
minorum,  and  prefix  the  fame  lellera  to  our  paragraphs. 
TbtOf  if  any  one  article  Hiuuld  appear  to  be  not  lu^icientty 
exp/aiped,  we  need  but  turn  back  to  our  firft  doable  (i^r, 
where  (he  fame  leiler  wilJ  point  out  what  has  already  been  faid 
more  al  large  on  the  fubjc6t ;  and  an  application  ot'  it  may  eafiiy 
be  made. 

The  diflance  of  the  ftars  y  and  jr,  as  I  fliafl  again  call  lite 
Coall  one,  has  undergone  a  vitible  alteration  in  the  lali  21 
years.  The  refult  oi"  a  gieat  iiambi-T  of  obfervalions on  the  va- 
cancy between  tht*  two  flars,  made  with  the  magnifying  powers 
of  278,  460,  657,  840,  932,  1504,  2010,  2589,  3168,  4294, 
i-^9»  and  6652,  i.^  that  with  thefiandard  power  and  aperture 
of  ihe  T-feel  telcfcope,  the  interval  in  17S2  was  |  of  a  diameter 
ot  the  fmall  fiar,  and  l^  now  |,  With  the  fame  ielefcope,  and 
a  power  of  2010,  it  was  formerly  \  of  a  diameter  oi  the  fmail 
flar,  mnd  is  r»ow  full  I  diameter.  In  the  years  1795,  1796,  and 
I79ii,  the  interval  was  Jbund  to  have  gradually  iocreafed  ;  and 
all  obfervations  confpire  to  prove,  tlt«t  the  liars  are  now  ^  % 
diameter  ot  the  fmall  one  farther  afunder  than  they  were  for- 
Dcrly.  The  proportion  of  the  diameter  of  y  to  that  of  r,  I 
liare,  by  many  obfervations,  edi  mated  a^;  5  to  4. 

ThefirA  OB«afu  red  angle  in  1782,  is  7**  37'uofth  following'*; 
■nd  ib«  la(l,  which  has  been  lately  taken,  is  6^  21'  fouth  161- 

I  *   In  my  fecond  Catalogue  of  double  Sufs,  (Phil,  Tra»f.  for 

I  I7t5,  plge  48,)  the  angle  of  pofiuon  is  5*»  2\\    Thi*  was  taken 

I  Afvil  li,  1783  ;  and,  no^cing  acquainted  with  the  motion  of  ihe 

I  Hbalt  ftar«  I   fvppoffd  it  to  be  more  accura^tc   than  the   former 


I 
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ObfervMxHuuid  lowing.    The  fura  of  ibefe  angles  gives  1 3*  58',  for  the  change 
fpcftlorthe*'      ^^^^  ****  laken  place  in  21  years  and  38  days.     To  account  for 
ch^cige  of  reb-    this»  we  are  to  have  recourfe,  as  before^  to  the  various  motions 
tlve  fitu.tioa  in   ^^  ^     ^^        ^^ 
ftirt  £xcreaicly 
near  each  other » 

Single  Motwnt* 

(a)  The  motion  of  x  alone  cannot  be  admitted,  fince  it  is 
know  n  that  y  Leonis  is  not  at  reft.  The  annual  proper  motion 
of  this  ftar,  according  to  M.  De  la  Lande,  is  -f-  0^'#38  in  right 
afceniion,  and  0",04'  in  declination  towards  the  fouth. 

(if)  r  cannot  be  the  only  moving  body ;  becaufe  its  mo- 
tion in  right  aftren (ion  only,  which,  in 2 1, 1  years,  at  the  parallel 
of  r,  amounts  to  7'',49,  would  have  long  ago  laken  it  away  from 
the  fmall  fiar. 

(*'»  rf,  ^,)  The  fun  cannot  be  the  only  moving  body  ;  becaufe 
its  motion  in  right  afcenljon  will  not  account  for  that  of  r 
Leonis,  which  ftar  therefore  cannot  be  at  reft.  And,  if  we 
were  willing  to  give  up  the  former  alTumed  folar  motion,  in 
order  to  fix  upon  fucb  a  one  as  would  explain  the  motion  of  r# 
we  fhould  be  under  a  nccelFity  to  contradid  the  united  evi* 
dence  o\^  the  proper  motions  of  many  principal  flars  which  are 
in  oppulition  to  it. 

Double  Motions, 

{/)  When  two  motions  are  propofed,  we  cannot  fix  upon  7 
and  X  for  the  moving  bodies,  unlefs  we  fliould  fet  aiide  the 
folar  motion,  and  thiit,  we  know,  cannot  properly  admit  of  s 
doubt* 

{g}  That  we  cannot  allow  O  and  x  to  be  the  two  bodies  fn 
motion,  follows  from  the  tnfufficiency  of  the  folar  motion  to 
account  for  that  of  r,  which  muft  be  real,  or  at  leaft  partly  fo» 

(A)  If  O  and  y  are  the  moving  bodies,  the  given  iituations  of 
,t,  in  the  years  f782  and  1783,  point  out  an  apparent  motion 
of  X,  wluch  miiO  be  intircly  owing  to  the  folar  parallax;  andj 
therefore,  ihofe  who  will  admit  this  hypolhefi?,  mnft  grant  the 
difcovery  of  the  motion  of  the  folar  fyftem,  and  of  the  propor-* 
ttonal  parallax  of  the  two  (lars  y  and  r.  Let  us  however  exa- 
mine whether  any  motion  of  the  fun,  Tuch  as  we  can  admits 
will  account  lor  the  change  of  pofi  tion  and  distance  poit^ted  out 
by  my  obfervalionsof  the  fmall  ftar  near  7  Leonis. 

Tht 
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rhe  joint  effect  of  proper  motion  and  paratUx,  has  earned  *t  Obrermtionf ; 
from  it*  fitoation  in  1782  to  that  where  we  now  find  it.     The  |"^'^j""'h7" 
fmalJ  ftar,  having  all  this  ItmCi  in  appearance,  accompanied  y,  ch*n|e  of  rela- 
roall  have  gone  through  a  fpace  of  7\9S,  in  a  direaion  which  *j*<  fif«»«tton  in 
makes  an  angle  of  8°  30'  foulh  folluwing  wJih  the  parallel  ofu^jj^g^  othc 
y,  in  order  lo  be  at  its  prefenl  didiincc  from  it,  and  at  the  fame 
lime  to  have  undergone  the  required  change  of  its  angle  ufpo- 
filioti«    Nowy  as  the  fuppofition  we  are  examining  requires  thii 
fmall  ftar  lo  be  aclually  at  rell,  it  will  be  neceflfary  to  aflign  to 
the  fun  an  oppoftte  motion  of  the  farae  velocily,  in  order  lo 
make  that  of  j  only  an  apparent  one.     The  confequence  of  this 
wilt  be  a  retrograde  motion  of  the  fun^  which  it  is  well  known 
<:annot  be  adiaiited« 


Motion  qf  the  three  Bodies. 

(i)  A  motion  of  all  the  three  bodies,  is  the  only  way  left  to 
explain  the  phenomena  of  our  double  Oar ;  and  I  fliall  now 
again  point  out  the  very  parlicular  circumitance!!  which  it  ii 
requifile  flioald  all  happen  together,  to  produce  tlie  intended 
effea. 

Let  the  motion  of  the  fun,  with  the  fame  annual  velocity  1^ 
as  in  the  cafe  of  «  Qemfnorum,  be  directed  towards  A  Hertutis. 
Then  the  effect  of  this  motion  will  thew  ilfdf  at  the  place  of 
y  Leonii,  in  the  annual  velocity  of  ,31^14,  and  rn  a  dire^ion 
which  makes  an  angle  of  31**  II'  tbiilh  preceding  with  the  pa- 
rallel of  that  flar.  In  this  calculation,  I  have  admitted  thedif- 
lance  of  the  largetl  of  the  two  tlars  of  7  from  tli«  fun  lo  be  3, 
thai  of  a  Geminorum  being  2,  But,  if  any  other  diftance 
Ihooid  hereafter  be  confidered  as  more  probable,  the  calcula- 
tion may  be  eaftly  adapted  to  it.  The  confequence  of  the  pa- 
rallax thus  produced  on  y  Leonis  in  21  jl  years,  will  be  an  ap- 
parent motion  of  2'^788  fouili  preceding,  in  the  abovemen- 
lioned  direction ;  and,  on  x,  it  witi  be  in  the  fame  time,  and 

^m  the  tame  diredion,  l''^091.  As  the  fmall  liar  oiufl  not  be 
too  near  r,  we  have,  in  tlie  calcalation,  fuppofed  it  to  be  at 
ifae  diftance  of  +  from  O. 
The  real  annual  proper  motion  of  y  is  required  to  be  3,5202; 
ppd  iti  diredion  muft  make  an  angle  of  3**  -W)'  north  following 
^miih  ihc  paralfeL  By  this  motion  alone,  y  would  have  pafled 
ewer  a  fpace  of  9"&7  in  21,1  years;  but,  when  it  is  combined 
with  the  apparent  motion  aridng  from  parallax,  the  Aar  will 
«ome  into  its  preOrnt  fituation. 
Vol.  VII.— Arau,  l80k  S  Th« 
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OMerv^doataiMi  TKe  real  annual  molion  of  x  mud  be  4,6294,  in  a  dircflioii 
ijS^Ttir'  ^**  ^^  ^*^"^*'  following.  TliH  will  carry  it  over  9".74.  in  21,1 
charge*  af  reb- years ;  and*  when  combined  with  the  apparent  motion  which 
^ve  fituidnn  in  (^^  j-^|^^  iMfallaK  will  occarioh,  both  togellicr  will  bring  h  to 
Han  extremely  *       ,  ,  .  ,      **      _  i  •   ^       -it 

#e«r  each  other,  i^^  proper  dilunce  from  f  Leoni«,  and  to  a  ntuation  whicb  will 

agree  with  the  la(l  obferved  anglu  of  pofilion. 

From  what  ha*  been  faid,  it  \%  again  evident,  that  not  only  af 
many  particular  circumftanccs  tnuft  concur  iu  explaining  the 
phenomena  of  r  Leonii  as  we  have  pointed  out  with  ft  Gotni- 
norum,  but  that  a  very  marked  condition  is  added  in  our  fecond 
double  flar,  which  requires  an  adjuRment  of  velocilioiin  y  and 
i\  which  (liall  alfo  fit  (he  fanie  foiar  motion  tliat  was  ufed  \tk « 
Geminorum.  And  thii  prove.<,  that  every  addilionat  doable 
flar  wliich  requires  the  fame  condition  in  order  to  have  it&  ap 
pc^ranccs  explained^  will  inforce  the  arguments  which  hav& 
been  ufed,  in  a  t*om pound  ralro. 

It,  on  the  other  hand,  we  have  rccourfe  to  the  fimplicily  oC 
the  known  rffe^lv  of  aitraflion,  and  admit  the  two  fiars  of 
prefcnt  double  flar  to  be  tsnitcd  in  one  fyftem,  all  the  foregoing 
dtfiicuUies   of  accounting  for  the  obferved  phenomena  will 
vanifli.     Whatever  may  be  the  proper  motion  of  die  fun,  the 
parallax  arifing  from  that  caufe  will  affeft  both  ftars  equally^  . 
on  account  of  their  equal  diflance  from  the  fun.     The  proper 
motion  of  y  Leoni*  alfo  may  be  in  any  direfllon,  and  of  any 
given  vcfocily,  fuch  as  will  agree  beft  wi!h  artronomical  ob- 
fervalions  J  Cncc  the  motion  of  a  f)fiem  of  bodies  will  not  in- 
terfere with  the  particular  molion  of  the  bodie?  that  belong  to 
tt,  fo  that  our  fecondary  flar  wHl  continue  it«  revolution  round 
the  primary  one  without  dil!urbat>ce« 

It  will  now  be  necelfarv  to  examine  the  obferved  angles  of 
politionj  and  to  compare  them  with  calculated  ones ;  but,  as 
there  has  been  a  change  in  the  dttlanee  of  the  two  Hars,  iL  is 
evident  that,  if  ihey  revolve  in  circular  orhlH»  the  (ituationof 
the  plane  of  their  revolution  muft  be  confidcrably  inclined  to 
the  line  in  which  we  fee  iheprindpal  liar. 

Let  N  F  S  P,  Fig.  2,  be  ihe  orbit  in  which  x  revolves  about 
y  placed  in  the  centre.  Suppofe  a  perpendicular  to  be  erc^ed 
at  7  leading  toO,  not  exprefled  in  ihe  figure.  By  an  obferva- 
tion  of  Feb.  16,  17*>'i»  we  have  the  angle  F  y  x  =  7"*  37'  north 
following ;  and  the  proportion  of  the  apparent  diameter  of  y  to 
that  of  X  has  been  given  as  5  to  4.     It  has  alfo  been  afcer* 

l«iticd 
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laitied,   (hat   the  vacancy  between  the  apparent  diametefs,  OWenrationiini 
when  the  firft  angle  of  poiilion  was  taken,  was  J  diameter  of  Jp^'^^^^'j^"* 
the  fmall  /lar;  and  the  lafl  angle  of  pofilion  being  (5"  QlUUngn of  nh* 
fouth  lollowing,  with  a  diflance  between  the  ilars  of  J  diame-  ^^=  fi'^tion  i» 
ter  of  the  rmall  itar,  we  obtain  the  two  points  or  centres  of  the  near  ca«h  othtr. 
fmall  ilars  ij^,  through  which  an  elHpOs  abxx'cd  may  be 
,  drawn  about  r*    Tliiswill  be  the  apparent  orbit  in  which  the 
fmall  ftar  will  be  feen  lo  move  about  7,  by  an  e)  e  placed  al  O. 
'And  the  ioclinalion  of  the  orbit  lo  the  IiJie  in  which  we  fee  the 
double  flar,  will  be  had  fufficienlly  accurate  to  enable  us  lo  give 
a  calculation  of  the  feveral  angles  of  poGlion  ihat  have  been 
taken.     The  ellipfis  we  have  delineated  fliews  thai  tlie  fmall 
ftar,  in  its  firjl  Ctuaiion  x,  could  not  be  much  pali  itscgnjunc- 
lion  at  b,  and  that,  confequenlly,  in  palling  from  n  to  x',  the 
J>afts  of  the  apparent  elJipiical  arch,  which  are  pr<  jedions  of 
the  real  circular  arch  h  h\  would  be  defcribet!  in  times  nearly 
,  proportion  a]  lo  the  tinie  in  which  the  ^vhole  afch  has  been  de- 
icnhicd.     U()on  thcfe  principles^  the  third  column  of  the  fol- 
.lowing  table  has  been  calculated. 


Tmek  of  the 
oUertitjaiis* 


April  Ife. 


17S3 


Jan.  24,   I  »<X)      - 


Obfervfd 


C4lCuUtC{t 

anfle«« 


DlfTerenceit 


7"^  ST  tjf    I     7"*  5T    I 


5     24  >!/'     I     6     51     I     -    i      27 


td  if     I     i      15     I     -   0     3tf 


19,    1800      «     I     3     23  t/-     I     4      13     I     -  0     55 


March  26,  j  bOJ 
Jan 


I     3     47    t/     I     4     22     I 


26, 
Feb.  10, 


1602     ■    I 

I  son    -   I 


33  tf 


I    5     35    I 

I     6     «6     I 


-   0 

_  2 


35 

29 


43 


Ma/ch  22,   1803        |     «     32  *f      |     6     20    f     -f-  0     12 


March  26,   J80i       |    6     21    t/"     |     6     21     ( 


u        u 

Tlje difference  between  the  calculated  and  obferved  angles, 
(ootained  in  the  fourth  column  of  the  preceding  table,  is  fo  little, 
we  roay  look  upon  the  gradual  change  of  ihefo  angles  as 
ithed  by  obfervaiion  ;  and  we  may  form  a  calculated  cfti- 
of  ihe  time  which  will  be  taken  up  by  the  mutual  revo- 
lion  of  the  two  ftarx.  The  apparent  places  xx',  being  referred 
iheir  real  ones,  give  the  arch  h  h\  which  has  been  deftrtbed 
yeari  and  3H  days ;  and  this  arch,  feen  from  the  centre  y« 
ut  69  20' :  tl  follows,  tlial  the  lengtii  of  a  whole  revotu- 
a  of  our  fmall  Har  round  r  Leonis,  will  be  about  1200  years. 
S  2  ■  Bootit^ 
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Obfervatkiniind      This  beautifut  double  flar^  on  account  of  the  different  coloars 

infetencei  re-     of  ihe  llafj  of  which  it  is  compofed^  has  much  ibe  appearance 
fpeamg  the  r       ,  t        ,-      .,         *      .   «  -    .  ...  T       .    ^ 

ch%ngu  ot  rcli-<^^  ^  ptanct  and  )l<i  lalelhte,  both  (hining  with  innate  but  differ* 

t?»t  fituation  in  ently  coloured  light. 

a^'ttcbothcn  There  has  been  a  very  gradual  change  in  the  diftance  of  the 
two  Oars;  and  the  refult  of  more  than  i;20obfervation»,  with 
diflferent  powers,  is,  thai  with  the  flandard  magnifier,  kiO,  atrd 
the  aperture  of  6,3  inches,  the  vacancy  between  the  two  flarSj 
in  ibe  year  1781,  was  i{  diameter  of  the  large  (lar.  and  that  it 
now  is  1 1 .  By  fume  earlier  obfervations,  the  vacancy  was  found 
to  l>e  conGdcrably  lefs  in  1779  and  1780;  bat  the7-feet  tnrrrof 
then  in  ufe  was  not  fo  peried  as  it  fliould  have  been,  lor  tbe 
purpofe  of  fuch  delicate  obfervatioiw.  By  many  etlimations  of 
the  apparent  lize  of  the  flats,  I  have  fixed  the  proportion  of 
the  diameter  of  t  to  that  of  j,  as  3  lo  2.  Auguft  S 1 ,  1 7f  0,  llw 
firft  angle  of  polition  meaftired  32*  19^  north  preceding*; 
and,  March  16,  18Q3,  I  found  it  44^52',  alfo  north  pre- 
ceding ;  the  motion,  therefore,  in  22  years  and  207  days,  is 
12^  33'.  It  fliould  alio  be  noticed,  that  while  the  apparent 
motion  of  «  Gcminorum,  and  of  7  Leonis,  i«  retrognde^  tbat 
of «  Boot  is  is  diredl. 

A  proper  molion  in  tl)ts  flar^  if  it  has  any,  is  ftilt  anknown  ; 
©ur  former  arguments,  thercfofc,  cannot  be  applied  to  it,  with- 
out fume  additional  con  fide  rat  tons ;  and,  as  tnany  others  of  nay 
double  ilars  will  lland  in  the  fame  predicament,  I  fliall  giveao 
outline  of  what  may  be  f^id,  to  fhow  that  ihisj  and  prot»ablf 
many  of  the  reft,  arc  alfo  binary  fyftetiw. 

Single  Matiam, 

(a — e)  If  I  Bootis  is  a  flar  in  which  no  proper  motion  can 
be  perceived,  we  may  infcT,  from  the  highly  probable  motion  of 
the  folar  fyftem,  that  this  Jiar,  which  is  of  the  third  magnitude. 
and  on  that  account  within  (he  reach  of  parallax,  mil  (I  have  a 
real  motion,  to  keep  up  with  the  fun,  in  order  to  prevent  an 

*  The  angle  of  pofition,  in  ray  firft  Cntalogwc  of  double  Stan, 
Phil.  Tranf.  for  1782,  p:*ge  I  U,  is  3!"  34'  (it  lliould  be  54) 
north  prtccillng.  This  will  be  found  to  be  a  mean  of  the  three  firlt 
mcit'ureA  hcre^ifler  given  in  a  table  of  poliuoas* 

ftpparent 


I 


i 


»osrrroK  ow  ofiUBLi  stahi.  2^1 

chanjje  of  place,  wKich  rauft  olherwife  have  hap- OWcrvation* and 
pe»M-,l      In  ih,s  cafe,  no  fingle  ii^oiion  can  be  adniiilcd  to  ex-  }"cam"the*^" 
plain  U»<*  phenoiitena  o(  our  double  liar.     BuU  if  a  real  proper  change  of  tela* 
motion  of  i  B*hHi*  fliould  hereafler  br  artcruinod,  the  ariju- ^j*"^  **^"*^**"  '*^ 
mcntv  wc  have  uled  in  the  ca(e  of  Y  Leoni>,  will  lead  to  the  ^gu  cUh  9tk$t9^ 

COOclutiuD. 


I 

I 
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Dnuhk  Motion*, 

{/)  I  and  JT cannot  be  the  moving  bodies;  and  our  former 
mrgunitnt  (/)  will  apply  to  ever)  doublt  Qar  whalfnover. 

{g)  O  M\\\  X  cannfU  be  Jone  in  motion  ;  for,  if  no  molion  in 
•  caD  be  perceived,  it  ituiQ  move  In  a  limdar  manner  with  the 
Um^  and  tuuie  of  the  three  bodies  wlU  be  al  rell  But,  if  its 
proper  motion  flmll  here;  ffer  be  fwuiid  oat,  it  mufl  either  be 
«xa6>1y  the  reverfe  of  i\w  fjlar  molion,  and  thererure  onfy  an 
apparent  one*  or  ii  will  be  more  or  Icfii  different.  In  th^ 
latter  cafe »  all  the  three  bodies  nmft  he  in  a^uttun  i  in  lh« 
former,  the  exact  quantity  of  the  folar  motion  w  ill  be  difco- 
vered,  and  the  relative  parallax  of  many  liars  ma)  be  had  by 
obTcrvation. 

(k)  U  O  and  i  are  the  Iwo  bodies  in  motion,  and  if  at  tho 
iame  time  no  motion  in  i  can  be  perceivetf,  then  the  apparent 
motion  of  s  mufl  be  iniirely  owing  lo  the  dsflerenl  etllCi  of  the 
iolar  parallax  on  i  and  r;  hut  the  elled  of  the  folar  parallax  on 
a,  can  only  be  in  a  direction  contrary  to  the  motion  of  (he  fuo,, 
which,  being  north  following  the  fmall  ftar^  whether  it  ba 
nearer  or  farther  from  us  than  t,  rontl  have  an  apparent  motion 
towards  the  fouth  preceding  part  of  the  heavens.  But  this  if 
diredly  in  oppotltioo  to  my  obfervation  of  the  motion  of  the 
fmall  Har,  which,  thefe  lall  '23  years,  has  been  direded  to* 
wardj  the  north  following. 

Motinn  qf  the  three  Bodiet, 

(i)  Let  ihe  motion  of  the  fun  be  again  towards  X  HercQlis  f 
iiien,  if  no  moiktn  in  «  Boous  be  perceivable,  it  mul^  mov« 
cxai^ly  like  O,     Highly  ifoprohablc  a^  it  is,  let  it  he  admitted. 

Then,  in  addition  to  (hitt  extraordinary  fuppotitionf  a  third 
amotion  is  alfo  required  lor  Jr,  wh«ch,  aided  by  the  lofar  parallax^ 


lo 


carry 


it  like  wife  w 


hhi 


qiuri«r  td  a  diameter  of  ■,  intQ 
unperceived,  the  large  liar  has 
cailied  by  tt$  awn  motion ;  that  is,  in  order  to  be  appa-* 


the  iame  place  where,  thou 


9 


r^iilly 
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ObfenratJons  ifld  rently  at  rcll,  the  futi»  «  Boolij,  and  ill  froall  compaoton, 
\l^inl'^th7'  ®''  ^^^^  exaaiy  alike,  felling  afide  ihc  very  liltlc  diflTcrew 
change  of  rdi-  the  pofiUon  and  diftaiice of  the  fmall  ftar,  which,  to  ll»e  uhole^ 
SlfiV«"I^d'"  ^"^'^""^  *^  ''i^'«  ^^^^^  ^^^^  6-tenths  of  a  fetond  j  than  which, 
pcu  cidi  9thv,  certainly  nolhfbg  can  be  more  improbable* 

But|  if  f  (hall  hereafter  be  found  not  to  hav«  been  at  reft 
during  the  lime  of  my  obfervations  upon  it^  then  its  place  will 
be  given  ;  and,  Cnce  alfo  the  filuation  of  x,  with  refpe^  lo  », 
i»  to  be  had  from  my  angles  of  pnfilion  and  difiances  of  the 
two  flars,  the  cafe  will  be  fimifar  to  that  which  has  already 
been  confidcfcd,  in  the  paragraph  (i),  under  the  head  of  i 
Lconis. 

I  may  here  add  a  remark  with  regard  to  (  Bootis  ivhich  vrill 
be  applicable  to  feveral  more  of  my  doaWe  Qar<,  In  the  milky- 
way,  a  multitude  of  finall  ftars  arc  profufely  fcaltered*  anc^ 
Iheir  arrangement  is  very  diflfercnt  from  what  we  perceive  ir» 
thofe  parts  of  the  htiavens  which  arc  at  a  conijderable  diflitnc^ 
from  il.    About  •  fioolis,  which  Is  fituated  in  what  I  have  for-* 
mcrty  called  figuralively  a  nebulous  part  of  the  heavens.  •,  thercr 
are,  comparatively   fpeaking,  liardiy  any  ftars;  and,  that  kr 
reraarkabJe  a  fiar  as  «  fhould  have  a  companion,  feems  almoll 
to  amount  to  a  proof  that  this  very  companion  is,  ai  it  appears 
to  be,  a  conncded  flar*     The  onus  probandi,  therefore,  oogbt 
in  juftice  lo  fall  to  the  flmre  of  thofe  who  would  deny  the  tralh 
of  what  we  may  call  a  fatl ;  and  I  believe  the  utmod  they  could 
do,  would  he  to  prove  that  we  may  be  deceived  ;  but  ibey  can* 
not  ftiow  that  this  Har  ba$  no  connexion  with  i  Bootis. 

This  argument  will  be  much  fupported,  when  we  conHJer 
that  many  of  the  double  ilars  in  the  milky-way  are  probably 
fuch  a*  have  one  of  the  fcattered  ftars,  nearly  in  the  fame  line, 
at  a  great  diftance  behind  them.  In  this  cafe,  the  two  il&rs  of 
the  double  ftar  have  no  connexion  with  each  other;  and  tlie 
great  mimbtr  of  them  in  the  milky-way,  \%  itfelf  an  indication 
of  thijs  cfied  of  the  IcatlereJ  multitude  of  fmall  Oars.  lo  Ihe 
fingle  conflellation  of  Orion,  for  inf^ance,  we  have  no  left 
than  4-3,  pointed  out  by  my  catalogues;  ten  of  which  arc  of 
the  firft  clafs,  and  yet  have  undergone  no  change  of  di (lance 
or  poClion  (Ince  I  firil  perceived  them.  But,  with  apparently 
iiifulated  ftars,  fuch  as  i  Booti*,  the  cafe  i«  juft  the  rpverfe, 


I 


♦  Sec  Phil.  Tranf.  for  1784,  pige  445. 
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IQ  »fl  confequcnce  of  our  farmer  arguments,  onri  the  prefent  Otfcrvatlomtni 
remarkiy  we  place  i  BoolU  among  the  ftars  which  hold  a  ftiialleri-  ^^.^j   ^jj^  " 
orte  in  combination,  w*;  may  dchncale  its  orbit  as  in  Plate  VilL  chanjjc  of  i«l«- 

T.j       ^  tive  fiCuitbn  In 

^%*'>'  ^        ftan  extremely 

Lu  P  N  FS  reprefcnt  a  circle,  proje6led  into  the  elliptical  nut  c«h  oUier. 
orbit  ajt*bcd<,    t  is  the  large  ftar ;  and  r  jl'  are  ilic  tirti  and 
Itft  meoTured  north  prtrceding  fitualions  of  the  fmall  one,  a« 
given  in  tJie  following  table, 


TipM*  of  the 

Obfer^ca 
iiRgki* 

Calculated 
ingles. 

D.ffcrcncci* 

Ai^ud  :ji,  itmo 

3:^*'   19' 

33''  5H' 

-    P   39' 

March  13,  1781 

30     1'  1 

34      13 

[     -   3     52 

_May  10,    1781      * 

33        1 

1     34     JS 

,     ^    I      17 

J^eb.  17.    I78'2     . 

3B     26 

34     40 

+  S     46 

_4uiitilt.itip    l7yo'       1 

Vd     32     1 

41      40 

1     +  3     yi 

Jan.  2a,    !  80i     - 

\9      18 

44      \9 

4-  4     59 

Aa^M\\  31.  tMO'2 

46     47 

44     36 

1     -h  2      II 

^March'23.   J  503         | 

43     43 

(     41.     h2 

^    1        i> 

i  Mart  h  '20%   1803 

44     52 

44    yj. 

0       0 

The  real  motion  from  h  to  //  is  projefled  into  that  from  x  to 
/;  and,  while  the  elliptical  arch  fubtends  an  angle  of  12*  33'# 
iKc  circular  one  will  be  about  4*  50^. 

FfooB  lije  figure  of  the  orbit»  we  may  conclude  that  the  fmafl 

/?ar,  in  its  firft  pofilion,  at  x  or  h,  was  nat  more  than  between 

30  and  40  jcars  pafi  its  conjuntlion;  and  that,  confequcntly, 

the  parts  of  the  arch  x  /,  were  nearly  proportional  to  the  times 

_    of  ihcir  being  defcribed.     The  pofiiions  have  been  calculated 

I   upon  this  principle;  but  wilh  fome  allowance  for  Ihe  fird  ob> 

^■tevcd  angle,  whkh  I  fuppofe  to  have  been  a  littk'  too  fmall ; 

^H|i«   though  the  ditferences  of  iha  obferved  and  calculated 

angles  are  pretty  confiderable,  the  obpLTvations  are  flill  futlU 

tcieoiry  confident  to  prove  the  gradual  change  of  the  fitualton 
of  the  fmall  Har. 

The  quantity  of  the  change  in  '21  ytfars  and  207  days  will 
0IOW  that  a  periodical  revolulioii  cannot  take  up  1ef&  than  lt)8 1 
jtmn.  The  real  figure  and  fitualion  of  the  orbit^  with  many 
seller  particulars,  afc  flill  unknown;  it  is,  therefore,  unnecef* 
larj  to  point  out  the  uncertain(ie!S  in  which  the  invelligation  of 
ihe  periodical  time  of  ihe  fmall  (tar  about  c  Boolis  mufl  long 


jam  invo, 


Ivcd. 


?  HctcuIUm 


I 


f  HercuUt. 

OVfervit'oni  My  obfervations  of  ihii  flar  furnifla  us  with  a  phd 

r«fpcainnhe  '*'^'*^^'  ^*  "*^*  ^"  aftronomy  ;  il  is,  ihe  occuUaiion  of  oi 
ditngei  of  rein  another*  This  epoch,  whatever  be  the  caufe  of  il, 
ftantl^i^lTcl'"  ^<1"^")'  remarkable,  whether  ow  ing  fo  folar  parallax, 
•ear  e*th  otiier.  niolion,  or  motion  in  an  orbit  whofe  plane  is  nearly  cr^ 
wilb  the  vifual  ray.  My  firil  view  of  this  (lar,  as  bem| 
was  July  18,  1782.  With  1-60,  the  flars  were  then  ■ 
ler  of  tht*  fmall  flar  afunder.  The  large  ftar  is  of 
\>lm(h  white,  and  the  finnll  one  ani-coloured. 

July  2]f.  of  the  fame  year,  I  mcafured  the  angle oF 
20*  42' north  following,  Wilh  the  flandard  power, 
tance  of  the  Aars  remained  as  before.  With  9fc7,  t 
one  full  diameter  of  the  fmall  one  afunder. 

In  the  year  1795,  I  found  it  difficult  to  perceive 
ilar;  however,  in  Oclober  of  the  fame  year,  I  law  il 
double,  with  460;  anrt  its  pufiiion  was  north  followtn 
Other  bnfincf*  pi  evented  my  attending  to  thi*  dm 
year  IS02,  when  I  could  no  longer  perceive  the  fi 
Somelimes  however,  I  fufprdcd  it  to  be  Hill  paril| 
■nd,  in  September  of  the  fame  year,  with  iCO,  the  nig 
very  dear,  the  apparent  diflc  of  ^  Herculi*  feemed  to 
tie  lengthened  one  way*  With  the  ten-feet  telefcopi 
power  of  600,  I  faw  the  two  ftars  of  n  Coronie  very  d 
and,  having  in  this  manner  proved  the  inftrunient  to 
I  direfied  il  to  f  Herculis,  and  found  it  let  have  the  ap 
of  a  lengthened,  or  rather  wedge-formed  ftar;  after 
took  a  meafure  of  the  pofition  of  the  wedge. 

Our  lempcrahireti  teUlom  uniform  enough  topermi 
of  very  high  powers  j  however,  on  the  I  llh  of  April, 
citamined  the  apparent  difk,  with  a  magnifier  of  31 40, 
it|  a&  before,  a  titlfe  difiorted;  but  there  could  not  be  m 
about  j-  of  the  apparent  dmmeter  of  the  fmall  tlarwaa 
complete  orcuhation.  Mtifl  probably,  the  path  of  the] 
not  ijuite  cenlml;  i(  fo,  (ho  rlilk  will  remain  a  httle  t 
during  (he  whole  time  of  the  conjunction.  Our  prefent 
tions  canntU  rletermine  which  of  the  ftars  is  at  the  grc 
fance;  bin  ''i»-  will  occnfion  no  difference  in  thcapp< 
for^  if  [he  Jmiii  liar  tlKiuM  be  llie  T'  areft,  lis  ligbl 
equally  lofl  in  the  brighlnefit  of  the  Jarge  one.  i 


Tlie  obfexvations  I  have  made  on  ihis  flar,  are  not  fullicicnt  Obfm»t*on« 
la  dired  ut  in  the  inveftigation  of  the  nature  of  iheranLion  by  rtfpc'a«*^^*^h? 
which  this  change  is  occalioned,  change,  of  rcla- 

We  may  however  be  certain,  that  with  regard  to  jilrstrtrimd"' 

pejr  each  ochar* 
Singk  Motions, 

(a,  h)  Neither  x  nor  ^  can  be  fuppofetl  io  be  the  only  mov* 
bg  bodies  ivithout  contradtding  the  highly  probable  argu* 
mcDtf  for  the  fun's  moiion* 

(c,  d)  If  we  admit  the  Hin  to  be  the  moving  body,  the  ftars 
{ind  jf  being  at  reft,  we  may  cakulate  (he  effecl  of  the  folar 
pirallax  upon  them,  at  follows.  Let  O  move  towards  X  Herculis, 
with  Ihc  annual  velocity  1 ,  as  in  the  cafe  of «  Geminorum ;  then, 
from  the  fitualion  and  magnitude  of  the  large  ftar  of  ^  Herculis, 
which  we  will  fuppofe4ra,  ihe  eft'efl  of  the  folar  motion  at  J 
will  be  only  ,0522 ;  and,  at  x,  fuppofed  to  be  at  the  diftance  5m, 
Hwill  be  ,(H18.  Thi«  will  (bow  ilfelf  at  the  parallelof  f  in  a 
^ircflion  of  25**  y  north  preceding,  the  fular  motion  being  in 
theoppo{ite  direction  fbulh  following.  But  this  parallax  will 
oMy  produce,  in  20  year's  and  10  months,  an  apparcni  change 
of  0'', 444  in  (,  and  of  0^,355  in  x;  and  will  feparale  th« 
ilarti  in  (lead  of  bringing  Ihem  to  a  conjunction. 

(t)  A  confiderable  advantage  may  be  gained,  by  pFacing  j 
ilaliille  more  than  ^  lh«  difianceol  i^  from  O.  Fm  as,  in  the 
above-mentioned  time,  this  would  make  ihe  tlTcct  oJ  parallax 
opon  it  1"  ,1 8,  a  conjunction  ftiould  now  take  place.  But  then 
theffafs,  though  very  near  each  other,  would  not  be  quite  in 
coniafi;  much  lef*  could  one  of  them  occaHon  an  otcultation 
of  the  other.  The  fuppofition  alfo,  that  the  fmall  ftar  Ihould 
^  only  I  of  the  di  fiance  of  the  large  one  from  ust  is  not  very 
favounAle  to  the  hypothefis, 

S  Serpcntfs, 

This  double  flar  has  undergone  a  very  confiderable  change 
">  tile  angle  of  pofition,  but  none  in  the  distance  of  the  two 
"*f«*  The5th  of  Se[ilenib*2r,  1 7 S2,  an  accurate  meafure  of  the 
P^filicmwaa  42*  48'  fouth  preceding;  and  February  7,  1802,  it 
''"'afwred  61"  27'  foulh  preceding.  In  I9yeari  and  155  days, 
"*«feti>re,  the  fmnll  ftar  ha*  moved,  in  a  retrograde  order,  over 

irdiof  !»«'  39'. 

Evcrjr 


S^8 


In  17950*  179^ 


Mr,  Mc  Kean  cammunicated  the  idea  to  me  a  few  dayt 
after  it  hVrt  occurred  to  him,  tn  the  year  1795  or  1796;  hia 
plan  differed,  however,  in  two  points,  from  that  deftribed  in 
your  Jouriml ;  for,  fif(i\y,  be  made  ufe  of  handfpikes  applied 
into  holes  in  the  end  of  the  lurgeft  barrel,  whenever  the  winch 
did  not  aifofd  htm  fufficieni  pywer  ]  and,  fecondly,  when  he 
found  it  neceffary  (0  rajfu  any  thing  above  tlie  level  of  hfi 
windlafs,  he  added  two  oilier  pullies  for  the  rope  to  pafs 
over,  i 

About  the  year  1797|  Mr.  Mc  Kcan  erefied  a  (aw-mill 
worked  by  a  fteam  engine,  at  Bordenlon  in  New  Jerfey; 
where  he  employed  this  crane  to  raife  his  togs,  from  the  ground 
to  the  frame  on  which  ihey  were  to  be  cut,  being  a  height  of 
about  twelve  feet  $  the  circumterence  of  the*  largefl  barrel  was 
about  fix  ieet,  and  its  length  three  feet  ;  the  fmalleli  barr 
wa:;  of  the  farne  length,  and  its  circumlerence  three  feet, 
making  thedilference  ofthetr  circumferences  three  feet ; 
confequenlly  one  turn  of  the  barrels,  mired  the  log  one  f< 
fix  iriL'hesj  and  eight  Igrns  only  were  fuffieient,  to  elevate  i| 
the  height  rrtjuired. 
Its  powtr  M  one     This  windlaf^  was  turned  with  handfpikes  fix  feet  long; 


^nenfioni  and 

^tplicition  of  a 

compouad 

^freJ• 


fD  cwefltjr* 


k 


I 
I 


whifh,  at  the  place  where  the  power  is  generally  applied, 
would  dcfcribe  a  circle  of  about  30  feet;  fo  that  (he  pow 
obtained,  is  as  one  to  twenty.     The  length  of  rope  neccdkrjrj 
including  (hat  which  paiTes  round  tlic  pullies,  and  from  thencQ 
to  the  barrels,  is  about  5.5  feet, 

IsJow  tn  order  to  raife  a  weight  J  2  feet  high,  wilb  a  power 
of  one  lo  twenty ,  by  means  of  the  common  block  pullies^ 
no  Icfs  than  270  Ieet  of  rope  is  ncceiTary  ;  there  is,  however^ 
this  difference  in  the  fizcs  of  the  ropes,  thai,  in  the  former 
cafe  fupporting  one  half  of  the  weight  to  be  raifed,  whereas 
in  the  latter  it  has  only  to  fuftain  one  twenlJelh  part  of  it. 

The  wlndlafs  has  the  peculiarproperty  of  holding  the  weight 
at  any  part  of  its  rife  or  fall,  without  needing  a  ratchet-wheel 
and  catch  ;  by  reafon  of  the  two  parts  of  the  rope  pulling  on 
oppofile  iides  of  the  barrels ;  and  although  one  pults  on  a 
longer  lever  than  the  other,  yet  it  is  not  fuHicient  to  overcome 
the  fri^ion  on  the  axis,  w  htch  mufl  of  neceffily  be  large,  m 
order  lo  give  the  requilite  ftrenglh  to  the  machine* 
lEpromtres  to  be  1  have  lately  introduced  a  fmall  windlafs  of  this  kind,  into 
citenfivdy  ui6-  ^  pi^ce  of  machinery  requiring  alternate  elevation  and  de- 

preAotu 


^ 


J^LcMBinioa 
tackle  would 
have  tcquired 
five  cimei  at 
Qmch  ropej 

Ittt  ihianeri 


Thii  wlndbri 
ikKt  aut  run 


i 


trdSon,  and  find  it  exiremely  convenient  j  and  I  have  no 
•4loubl  it  will  be  adopted  in  a  great  variety  of  machioerj  when 
.     iti  valuable  properties  are  generally  known. 
^^  lam, 

^b  Sir,  Yoitff^  &c. 

m  J.J.  HAWKINS. 

r 


fjl,  New  Ujle  Street, 
March  17,   1604. 
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VI. 

Pr^pofhl  for  eonJiniBing  a  Gakanic  Apparatus  of  Great  PoiPtr, 
for  tht  Combufition  i>J  MciaU,     Bi/aOjrrcJpOTid<nt,    I.K.J. 

To  Mr.  NICHOLSON. 
SIR, 

1  HE  following  idea  of  a  mode  of  increaiing  to  an  immenfe  Incre*fe  of 
degree  the  galvanic  power  of  indaming  metals,  took  its  origin  f*I^"'^ 
ffoin  Mr.  Wiikinlon's  paper  on  that  fubjefl  in  your  laft  Journa) ; 
and  1  beg  that  if  you  (hink  this  communication  can  be  of  the 
fmaiteft  ufe  to  thai  ingenious  gentleman,  that  you  will  fend  it 
to  him  before  publication. 

I  can  hardly  think  that  it  could  have  efcaped  his  pcnelra-  by  one  fiagle 
tion,  (though  1  cannot  account  for  his  omlttjug  theobfervation)  P"*^™  P"*'* 
tliat  the  natural  confequence  of  his  difcovery  relative  to  the 
nUio  by  which  the  galvanic  trough  increales  in  it*  power  of 
ioflaming  metals,  is,  that  the  maximum  of  eflfed  will  be  prr>. 
dnced  (from  a  given  furface,)  by  one  pair  only  ;  fo  that  the 
fame  furfiice  of  metal  that  in  hisapparnlus  at  prefent  conftrud- 
ing  and  diflributed  into  50  pairft,  will  burn  108  feet  of  fteil  wir^ 
^  of  an  inch  thick,  if  concentrated  into  one,  will  have  tho 
&aae  ^e6t  on  5400  leet  of  the  fame  wire ;  an  enormous  in- 
creafe  of  a  power  that  may  become  as  noble  a  prefent  to  the 
miii,  from  fctencc,  as  the  lleam-engine  has  proved, 

I  havealfo  turned  my  thoughts  towards  making  a  new  form  Defeription  of 
ofsppsratus,  on  the  above  principle,  foas  to  condenfc  it  inlo^^   f^'^M*^  "f* 
A»  liltle  bulk  as  potTible*  The  limple  inlpedion  of  the  dra^  ingP"*''"' 
accompanying  this  will  fuOiciently  illullrale  it;  the  fcale  is  of 
three mches  to  a  foot,  (F(,  XV,)  it  reprefenl'?  part  of  (he ground 
plan  of  a  trough, of  about  ten  feet  long,  two  feet  broad, and  two  and 
fieotdeep :  tfa«  black  line  repreleots  the  copper,  the  dotted 


270  '  ^^  '^***    PASCIKATIMO    rACVLTT 

the  zinc»  ^c  white  the  acid  fiquor,  and  the  ibadcd  part  lil9 
wood:  the  fcalc  is  made  large  fur  the  faie  oTdtflindnefs  ;  two 
fpigots  or  turncocks  are  adapted  (o  the  end  by  which  the  Iiqaor 
ma)  be  drawn  otf ;  a  contrivance  of  great  ufe,  bat  iinpra^ici* 
ble  in  the  prefcnt  iorm ;  only  two  convolution!  of  the  ptatei  j 
are  expreffed,  and  the  turns  arc  made  about  three  inches  wide,   j 
to  facilitate  the  fotdcring  of  the  2inc  pUtec  to  the  copper; 
the  liquor  is  confined  in  as  fmalt  a  fpace  as  poflible,  to  prevent 
the  unnecefljry  waftc  of  acid.     It  may  alfo  be  conftruClotj 
with  one  metal  only,  on  Mr.  Davy '&  plan  ;  in  (hat  cafe,  l!ie:i 
falphuret  will  ociupy  one  0de  of  the  plate,  atui  the  acid 
other.     Hoping   thai  the  above  may  niertl  a  place  in  y< 
very  excellent  Journal,  and  be  of  ufe  to  my  fcUow 
in  fcience, 

Iremaii)«  Sir, 

Your  roort  obedient  humble  Servant, 
i.  R.  I.  au  old  Correfpondcot 
Edinburgh,  Marck  13,  ISOk 


VIL 

A  Memoir  concerning  tJtt  Fafcinoting  Faculty  ukich  has  been  4/ 
aibed  to  the  Ratttc'SfutJcc  and  otha'  American  Scrpenti.  Bf 
Benjamin  Smith  Bakton,  M.  D*.  from  the  jiimrka^ 
TranjUdwRs,  Vol.  IV, 

FlD£M    NOK    ABSTVLfT    ESROK* 

*^*»f*fiftifrt*  Naturalists  have  not  always  been  phiiofophers.   Tbfe 
duiijos*  *  flight  and  fupefficial  manner  in  which  they  have  exammed 

♦  Since  tbis  memoir  was  read  before  tUc  Sodety,  it  has  been  con* 
fidcrably  altered,  aod  foinewhac  enlarged.  I  hope,  the  alreratioQS 
will  render  it  more  worthy  of  the  notice  of  thole  who,  like  myrdfi 
derive  pleaiurc  and  happinefs  from  the  contempbtiofi  of  the  workf 
and  operations  of  ii;ituie,  on  this  globe. 

1  fear,  I  fliall  be  ihtjiight  to  have  treated  the  quetlion  in  too  dlf* 
fufive  a  manner,  I  Uave  nor,  indeed,  laboured  to  be  concife.  -  Bdt 
if  the  memoir  is  more  cxtenfive  than  wa&  necefr:ir5',  I  flatter  myfelf, 
it  will  be  admiHed  that  it,  at  leaft,  contains  fome  new  and  intcrdi* 
iDg  faCls.     I  fubmit  it  to  its  fate.     B.  S-  B. 

This  interefting  paper  has  been  deferred  from  thepreflure  oto^hitt 
natter  of  more  immediate  and  temporary  claim^     W.  N» 
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fubjefti  of 


credultly  which  hif 


sir  fcience ; 

refearchcs  after  truth,  and  the  pre* 

have  decided  upon  many  queiboiu 

fiance,  are  proofs  of  this  alTertion, 

a  queHIon  in  natural  hifiory  that  has,  in  an  efpecial  Fafcimtion  bj- 

licited  from  me  thefe  obfervations.      I  mean  the  "    "* 

)g   (he   fafcinulifig  faculty,  which  has  been 

diflerent  kinds  of  Amf^ican  ferpents.     ft  is  my 

examine  (his  quefiion,  in  the  memoir  which  1  uow 

the  Phiiofophical  Suciety. 

fcinating  faculty  we  Have  all  heard  and  read.     In 

ir  coontry  (iluations,  there  is  hardly  a  man  or  a 

will  notf  when  the  fubje£^  comes  to  be  noen- 

ly  relate  fome  wonderful  flory,  as  a  convincing 

dodlrine.     Children  feem  taught  to  believe  it.  generally  Ulkv. 

foroelimes  one  of  the  earheO   prejudices  im-       **       "'"* 

their  tender  mind'.     It  h  a  prejudice  which  often 

ihetr  yean  I  and  even  in  that  happy  period  of 

lind  ts  moA  firm,  and  the  leafl  prupcnfe  to  the 

ttfaordinary  things,  the  ways  of  which  we  are  not 

ming,  I  have  known  tiiis  prejudice  fo  deeply 

rfiilly  rooted^  as  to  mock  tJte  light  and  furenefs  of 

II  the  flrength  of  reafoning, 

intention,  in  this  memoir,  to  give  an  analyilsj  orExaniinAtionof 

',  of  everv  tliinir  that  has   been  written  on  Ihc  ^^  q«ft««w 
r      •     •  *         >  1  rt     •       pjopoted. 

lot  IS  U  my  intention  to  examine  the  many  liortes^ 

tuthors,  in   fupport  of  the  fafcinating  faculty  of 

^or  the   firft   talk,  I  have  not  leifure  ;  and,  as  to 

1  (hould  think  my  time  11  f  employed  in  pointing 

fi  abfurdities  wliich   rct;tn  to  conl^iLute  a  ncceflary 

of  ihofe  fiorics.     I  think  it  proper,  however,  to 

it  1  have  anxioully  fought  for,  and  have  patiently 

volumes  of  tales  publiHied   in  favour  of  the 

lich  1  mean  to  controvert. 

giving  a  general,    though  corre&,  view  of  the  GcDtral  tmw, 

influenced  by  the  bold  alferlions   of  ignorance, 

plaufibk*  conjeftures  of  fcience.     In  the  invettiga* 

qucnton,  I  have  fought  for  tafts:  thefe  have  been 

I  have  ftudioully  endeavoured  to  follow  where 

10  lead.     l'erhai>s,  they  luve  l^d  mc  aflxay, 

Th« 


tkrcriptton  of 
thr  fuppotcd 


The  roanner  in  which  ihe  luppofed  fafcinalmg  pcnut 
fcrpenls  is  eswertCLl  has  ofien  be<;n  related,  by  diffcreni  w^ 
I  Hiall  endeavour  lo  convey  fome  idea  of  the  buiiiiefs^  j 
few  wordt  a»  1  can. 

The  fnakt\  vrhalcver  ils  fpecie^  tfnay  be,  tying mt  Ihe  b^ 

pcYXTftoffnakes  of  ihe  tree  or  bufti  u|Kin  which  the  bird  or  fqmrrcl  fits, 

in  ufciDiijng       j^5  pygg  yp^pj  ii^g  animal  which  it  dtrfit^ns  to  lifcinaie  cN 

chant.     No  fooner  ia  this  done  than  the  unhappy  aniip 

nfe,  for  the  prefent,  the  language  of  thofe  who  differ  frq( 

in  opinion,  on  this  fubjtd)  is  unable  lo  make  its  efcap«| 

now  begin'!  lo  ulter  a  moft  piteous  cry,  which  i*  well  Id 

by  ihofe  who  hear  it,  and  underfland  the  whole  machin^ 

the  bufmefst  to  be  the  cry  of  a  creature  enchanted.     I| 

a  fquirrel,  it  runs  up  the  tree  for  a  ftiorl  dt^ance,  comes  4 

again,  (hen  runs  up,  and,  lartly,  tomes  tower  down,     i 

ihat  occafion/*  fays  an  honed  but  ralher  credulous  wril 

"  it  has  been  obrervud,  thai  ihc  fquirret  always  goes  | 

more  than  it  goes  up.     The  fnakti  Jtil!  continues  at  the  li 

the  tree,  with  its  eyes  fixed  on  ihe  fijutrrel,  with  wlj 

attenlioti   is  (o  entirety  idken  up,  that  a   perfc 

approaching,    roay  make  a  confiderable   noi( 

fnuke's  fo  much  as  turning  about.      The  fquirrel  as  t 

raentioned  comes  always  lower,  and  at  laO  leaps  down  | 

fnake,  whofe  moulh  is  already  wide  open   for  its  r« 

The  poor  lillle  animal  then  with  a  piteous  cry  runs  ii 

fnake'ijaws,  atid  is  i'wallowed  at  once»  if  it  be  not 

but  if  iu  flzc  will  not  allow  li  to  be  fwatlowed  at  one 

fnake  lick*  it  feveral  times  with  its  tongue,  and  fmooUil 

mild  by  thai  means  makes  it  fit  for  fvvaliowing  f."  i 

Ot^tceonntt        It  v^ould  be  eaCy  to  cilCj  from  different  authors,  otU 

an  not  mate rUl-  counts  ot  the  manner  in  which  the  enchantment  is  perfo^ 

'  or,  more  properly  fpeaking,  of  the  conduft,  or  behaviol 

the  enchaniing  and  enchanted  animals.     But  betweenj 

accounts,  there  is  hardly  n  fp'^cilic  difference.     There  I 

fiderable  unity  in  all  the  relaUons  that  1  have  heard,  of 


I,  wiin  wiw 
rfon  acdda 
ife,    wiihoi 


*  Profcflbr  Peter  Kfflm. 

f  Tiavclt  into  North- Ameriw i  containing  its  natiiral  I 
md  a  citcumflantUl   accouiU  of  its  plantations  and  agritul) 
general,  5cc,  &c.  vol.  i.  p.  317  flc  31 S*     Alfo  vol.  li.  p.  2( 
SQd  &  310.     Engliih  Toiifl^ition.     London :  17705c  1771, 
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However,  ihofe  who  wi(h  to  examine  this  part  of  the  fubjeft 
more  fulfy,  will,  at  lea  ft,  receive  fome  degree  of  entertain- 
ment from  the  perufdJ  of  the  many  authors  who  have  believed 
and  aHerted,  that  ferpents  poflcfs  a  power  of  fafdnating  other 
aniiQ&b. 

TTjat  die  belief  in  the  exiftence  of  this  power  ftiouM  hav6  CrHuCty 
been  (o  general  among  the  uninformed  part  of  a  people,  ought  JjJ'pJJJcd-'" 
not  to  be  wondered  at.  The  human  mind,  imenfrghtened  by 
fci«nce*  or  by  confiderable  refleflion,  is  a  foil  rich  in  the 
weedi  of  fu  perdition »  and  credulity.  It  is  ever  prone  to 
believe  in  the  wonderful,  even  when  lliis  belief,  as  is  ofieo 
the  cafe,  brings  with  it  fears,  and  cares,  and  raifcry.  The 
boiufaige  of  the  mind  in  fuperflitious  credulity  is  great  and 
htavy.  Neither  religion  nor  virtue  can  give  it  its  freedom, 
Thi%  it  obtains  from  fcience.  How  important,  then,  even  in 
this  point  of  view,  is  the  enlargement  of  the  mind  by  fcience!  t»ut  itUllrange 

But  It  IS,  furely,  a  matter  of  fome  aitonimment,  that  this  ability  have 
belief  iltould  have  been  admitted,  in  all  the  fulnefs  of  its  ex-  aifo admitted 
tfava^ance,  by  men  of  learning,  of  ubrervalion,  and  of  genius  : 
by  Lhofe  who  ha%'e  the  book  ol  nature  in  their  hands ;  that  book 
which  win,  in  fome  future  and  fome  happier  age,  eradicate 
many  of  the  prejudices  which  di-jfigure,  and  whidl  mock  the 
dignity  of  human  nature:  by  clalTietil  fcholars,  grown  old  in 
thedt(beliefof  timilar  fabler,  heightened  and  emhelhflted  by  the 
charms  of  poetry;  and  alio  by  the  infidel,  who  denies  the 
authenticity  of  fcripture-miracles,  few  of  which,  even  though 
they  were  not  ftiown  to  be  truths,  are  more  improbable  than 
4he  iotaginary  fafl  which  I  am  examining. 

I   have  fought  to  difcover  the  original,  or  fourcc  of  this  This  no^;on  Ii 
belief,    I  do  not  find  any  traces  of  it  among  the  ancient  writers  "°'  found  in  the 

^  **  wntingi  of  the 

of  either  Greece  or  Rome.     I   Ibink,  it  is  mofl  likely  that  no  aacieau* 

(mck  tmcet  can  be  found.     Lucan,  had  ferpents  been  thought 

lo  poll«fs  a  fafcinating  faculty  in  \m  age,  and  in  tlie  cotrntry 

10  whtdi  he  lived,  would,  probably,  have  availed  himfelf  of 

its  exi/lence,  in  his  beautiful  account  of  the  march  of  Cato's 

army  through   the  Libyan- Dcfert*;    and   had   fuch  a  notion 

prevailed  in  the  earlier  days  of  LHcreiius,  would  we  not  find 

Icimc  mention  made  of  it  in  the  poem  Dc  Re  rum  Natura,  one 

of  the  HneR  and  mod  varied  produdions  of  the  human  mindf 

Cladjcal  fcholars  may  poflibly.  however,  difcover  the  dawa 

♦  PhiifalU,  lib.  IX. 
Vol.  VII.— Aprii.,  iao+.  T 
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to  be  much,  if 
11  alls  admitted 
junong  the  In- 
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of  thi«  notion  in  Greek  and  Roman  authors,  unreud  by 
On  this  fabje£t,  1  have  not  pylhed  my  inquirict  as  far  a*  I 
wifhed  lo  h^ve  done*  li  u  not  unlikely  that  1  may  examine 
the  queflioR  more  cunoafly,  at  fome  future  period. 

It  is  probable  that  in  the  m)thology  of  Aiia  and  of  Africa, 
we  Ihall  difcover  fome  trace*  of  this  notion,  fo  totimately 
connected  with  the  fuperHitious  credulity  of  a  people,  and 
even  fa  naturally  anliitg  out  of  an  imperle^  view  of  lb* 
manners  of  ferpents. 

If  we  belteve  the  Reverend  Dr.  Cotton  Mather  *,  Mr.  Dud- 
ley t,  and  other  perfons,  who  had  refided  in  Norll>-Anaefica, 
we  are  to  look,  for  the  lieginning  of  this  ridiculous  notion 
among  our  Indians.  How  far>  however,  this  is  really  the 
cafe  may,  I  think,  be  doubted.  Il  is  cei  lain  that,  at  prefent, 
the  opinion  is  by  no  means  univerfat  among  the  Indians. 
Several  inlelligent  gentlemen,  who  are  well  acquainted  with 
ihe  manners,  with  the  religious  opinion-s  and  with  the  in- 
numerable iuperfiilious  prejudices  of  the  Indians  have  in- 
formed me,  that  they  do  not  think  thefe  people  believe  in  the 
notion  in  queition.  My  friend  Mr.  John  Heckewelder,  of 
Bethlehem,  writes  lo  me,  that  he  does  not  recolledl  to  have 
beard  the  (odians  fay  (hat  fnakes  charm  bird^ ;  though  he  has 
frequently  heard  ihem  fpeak  of  the  ingenuity  of  ihefe  reptiles 
in  catching  birds,  fquirrels.  Sic,  Air.  William  Bartram  fays 
that  he  never  underfiood  that  the  nations  of  Indians  among 
■whom  he  travelled  had  any  idea  of  the  fafcinating  power  of 
fnakesX.  On  the  other  hand,  however,  a  Mohegan-lndioi) 
told  me  (hat  the  Indians  are  of  opinion  tliat  the  raltle-fnake 
can  charm,  or  bewitch,  fquirrels  and  birds,  and  thai  it  does 
this  with  its  rattle,  which  it  Qiakes,  thereby  inviting  the  animals 
to  defcend  from  the  Irec!*,  after  which  they  are  eafily  caughr. 
According  lo  this  Indian,  his  countrymen  do  not  think  that 
the  fnake,  in  any  manner,  accompli Qies  the  bulniefs  with  its 
eyes.  A  Choktah-Indian  alfured  me  that  the  ratlle-fnakedoej 
charm  birds,  &c.  but  he  was  iionefl  enough  to  confefs  that  he 

*  The  Philofophica]  Ti^nfafltions,    .ibridgedi  vol.   v*  part  it* 
so.  339.  p.  If52. 
f  Itjid:  vol.  vi.  part  iti.  no.  376.  p.  45. 
t  M6«  noit,  coiBmumcat«d  to  me  by  this  ingenious  gentleman* 

did 


J 
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faikc 
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I 


know  in  what  manner  it  dnes  it.     The  interpreter, 

liirougli  whom  I  converfed  wilji  this  Indian,  iWul  that  tlie  fnake 

charms  by  means  oi'  its  ratlle. 

The  veneration,   t>r  rcjjard,   which  has  l>e<;n   paid  to  the  Some  Ko^th- 
,     ^     ,       ,  •     ^ir       ,     A  -I         i-  r  i<L  American  tribes 
ratlle^inake  by  cerLaia  North- American  (ribes  lecmSj  at  rirlt  had  a  vencratioa 

ti^ht,  <o  uvoiir  ihe  opinion,  that   ihefc  tnbcs  attributed   to  f^or  the  raiik- 

Ihis  hideous  reptile  fome  hidden    pc^wer  *,  perhaps  that   of 

fafcinating  animals.     Mr.  William  Bartram  intbrras  me,  that 

the  fouthern   lndian<i,  with  whom  he  is  acquainted,  feem  lo 

lipid  llic  rattle-fnake  in  a  decree  of  veneration  f.     Mr.  Hecke- 

welder  fays  I  hat,  to  his  ctrlain  knowledge,  this  reptile  wa* 

once  held  in  particular  eftcem  by  the  Deluwares.     He  was 

feveraf  times  prevented,  by  thefe  Indian*,  from  killing   the 

rallle-rnake,  being  told  thitl  it  wa!»  their  grand- Jather,  and, 

Iherefote,  muft  not  be  hurt.     At  other  times,  he  was  told,  he 

mud  not  kill  Ihisfnake,  becaufethe  whole  raceof  raltb-fiiakes 

would  grow  angry,  and  give  orders  to  bite  every  Indian  that 

Riigitt  come  in  their  wayt'     Bui,  of  late,  cfpecially  among 

thofe  Indians  who  have  had  conne<5lion  with  the  whiles,  thele 

ridiculous  notions  have  mouldered  away,  and  our  Indians,  at 

prefent,  kill  their  rattling  "  grandfather"  with  as  little  cere* 

mony  a^  the  Etkemaux  are  faid  to  kilt  their  parenis  in  old- 

age. 

It  is  obvious,    from  contemplating  the  manners  and  the  ^^^^^  ffcmi  to 

hiftory  of  nations,  that  a  part  of  their  religions,  and  a  large  of  the  rdigioui 

part  of  the  fabrick  of  their  fuperftiltous  notions^  havearifen  fjftcm  grounded 

oa  fcAf« 

*  Vi«  abdita.    Lncretiusi 

f  MS.  note  communicated  to  me. 

J  In  my  Hifiorica!  and  Phibfopbkal  Uquirj  (  not  yet  published), 
I  have  collefled  many  ta6ls  which  ktm  inconteftibly  to  prove,  that 
the  mythology,  or  fupcittitioui  religion,  of  the  Amencans  is  a 
fragment  of  tiiat  mythology  whofc  range  in  Afia,  and  in  Africa,  has 
been  fo  cxtcnfive,  PofiTibly,  the  vcntiatton,  or  regard,  which  was 
paid  to  differenl  kinds  of  fcrpvnts  in  America  did  not  originate  in 
this  continent,  but  bad  it«  fouicc  in  AfiA,  from  which  portion  oF 
the  gtob<:  (after  a  tong  and  L-tborious  attention  to  the  fubjcft)  I  can- 
not doubt,  that  aimott  all  the  nations  of  Americn  arc  derived.  It 
i»  i>nncccfr<)ry,  in  this  place,  to  cite  inftancesof  thercligioui  vencra- 
wbich  was,  and  (till  is,  paid  to  Tome  fpecics  of  ferpcnts,  in 
IS  parts  of  the  old-world,  Theic  inHanccs  mull  be  familiar  to 
every  pcrton,  who  is  acquainted  wiih  the  hiftorians  or  with  th« 
poct>  of  anuquity,  and  with  the  hiftory  of  the  Gentoo-Indies. 

T  '^  out 


I 
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out  of  fear.  Perhaps,  all  mankind  *  admit  the  cxtftence 
two  great  Ixnngs,  tlie  one  good  and  all-bcnevolenl,  the  other 
bad  and  iludious  of  evil.  In  our  own  continent,  where,  I 
believe,  this  notion  wa*  univerfal,  certain  tribes  were  aOIduous 
in  their  adoration  of  the  tatter  being,  whilil  (he  former,  whom 
llic  light  of  reafon  taught  them  to  confider  as  the  fource  of 
life,  and  all  Iheir  blelling*,  wa?  merely  acknowledged  and 
named,  but  unworfhipped  and  neglected  f.  The  Delaware?, 
and  fome  other  nations  who  fpeak  dialed*  of  their  language, 
believe  that  a  turtle,  of  an  enormous  lizc,  inhabils  the  deep, 
and  fupporls  upon  his  back  this  continent,  or,  a&  they  call  if, 
ifland,  They  (ay  it  is  in  the  power  of  this  animal,  by  diving, 
to  drown  the  world,  ai  he  has  already  done,  rn  former  ages. 
They,  therefore,  endeavour  to  conciliate  his  friend  (hip  and 
good-will.  With  ihis  view,  they  make  rattles  of  the  turtle- 
rtiell,  iiito  which  they  put  fmall  ftones,  beans,  or  Indian-corn  J, 
and  play  with  this  inftrument^  at  their  dances.  The  turtle  is 
greatly  efteemed  by  them  ;  and,  in  the  fulnefs  of  a  mixed  zeal 
and  fear,  they  even  dci^n  to  call  him  Munnitta^  or  God  . 
becaule,  lb ey  fay,  he  can  live  both  upon  the  land  and  in  the 
water  §. 

It  feemj  very  probable  to  me,  that  the  veneration  for  the 
rattle-fnake  had  its  birth  in  fear,  and  not  in  the  belief  that  ihk 
from  abcticf  of  reptile  poflTefled  the  power  of  fafcioating  animals.  If,  as  feme 
t»  fafuaacioo.  ^rjjer^j  have  alterted,  the  Indians  were  in  pofiVfTion  of  ahfolule 
fpeci^cs  for  ihe  bite  of  the  rattle-fnake,  I  am  of  opinion  that 
the  veneration  for  this  animal  would  not  have  exrfled  ;  or,  at 
leaf!,  that  it  would  not  long  have  continued.  But  the  Indians 
are  often  unable  to  prevent  or  to  cure  the  ctfcds  of  the  a^tve 
poifon  of  thi.^  ferpent,   which  not  unfrcqueiitly  detlroys  them  ||. 

I  return 

*  1  fpeak  of  mankind  in  the  aggregate,  and  not  of  indiridails 
amaiig  them. 

f  John  Dc  Laet,  fpeaking  of  the  lodiani  of  New-York,  hat 
the  following  words:  **  Caetenim  nulius  iplis  rtligionts  frnfost 
nulla  Dct  vcneratio:  tliabolum  quidemcoluiit  fed  nootajn  rolemnitcr 
otque  certis  cerenujniis,  ut  African!  fatiuAt^"'  &c.  Novus  Orbi« 
feu  Dcfcripcionis  Indie  Occidcntalit  Lthri  xviii.  lib.  iii»  cap,  li. 
p.  T>,  Lugd.  BatiV.  lt>JJ. 

I  Maize. 

^  MS.  by  Mr,  John  Hcckewelder,  pfttet  me^ 

J  Adair  lays,  he  duei  "  jiot  remember  lo  have  fcen  or  heard  of 
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the 


immediafe  path  of  my  fuJijefl, 


I 


T  return 

i^raoiig  the  indjans  or  5oulh- America,  1  do  noi  tinci  any 
traces  of  the  notion  that  fcrpcnls  can  fafcinate  other  animal?, 
Pifo,  the  author  of  the  Natural  and  Medical  Ilijfnry  of  the  t\oo 
Indies,  feems  to  have  been  ftutlious  to  bring  logetlier  the  ex- 
traordmary  things  which  have  been  related  of  the  ratlle-fnake. 
But  he  fays  not  a  fyllable  concerning  the  fafcinating  faculty  of 
tJii*  reptUe  *. 

But  whatever  may  have  been  the  native  country  of  the 
notion  which  I  am  confidtiring,  it  would  have  been  weJf  had 
ft  been  confined  <o  favages.  It  is  a  tale  which  feems  nicely 
adapted  to  the  wit  and  focieiy  of  rude  and  uncultivated  nations, 
UpfortunateJy,  llie  progrefs  of  error  and  credulity  is  extremely 
rapid.  Their  dominion  is  exlenfire.  The  belief  in  the  faf- 
cinaling  faculty  of  ferpents  has  fpread  through  almoii  all  the 

Indian  dying  by  the  bite  of  a  fnake,  when  out  at  war,  or  hunilng  j 
although  llicy  are  then  aftcn  hittcn  by  the  inoft  dangerous  fnakcs." 
JU  Hifiify  of  the  American  Im/ianj,  &c.  p-  235.  London:  1775- 
It  It  certain,  from  the  tcftimony  of  many  perfon*,  that  the  bite  of 
the  rattle-fnakc  has  often  proved  mortal  to  the  Indians,  and  others, 
notwithftandJng  the  boafted  fpecitics  of  ihefe  people.  Father  Cnjc- 
tia  Caicanco  fays,  many  Indiani  die  with  the  bite  of  ferpentf. 
*'  But,"  obfcrv'cs  the  father,  "  it  it  faid  they  commonly  efcape  with 
lifip,  when  iheycan  quickly  apply  the  remedy  which  providence  has 
prepared  of  certain  herbs,  efpecially  the  fpikenartl,  which  fome parts 
of  Paraguay  produce  in  plenty.  But  when  they  arc  bit  by  the 
nrde-fnake  it  is  confidently  afTured  thnt  the  cnfe  admits  no  cure,'* 
Tbf  ttird  Utter  of  F,  Cajdan  Cafiane^.  See  A  Rdation  of  the  mijfons 
^f  Paraguay i  'wratt  originally  in  Italian^  by  Mr .  Muratori^  Engltfli 
Traaflation.  p.  260.  London  j  1751>.  Father  Cattanco  i*  here 
fpcaktng  of  the  South- American  ratlle-fnake,  the  polfon  of  which, 
I  have  little  douht,  ts  more  deleterious  than  that  of  the  fame  animal 
in  our  pan  of  Nonh-America.  Siill,  however,  I  am  confident, 
t^t  thi»  poifon,  even  In  the  mofl  fervid  climates,  is  not  always 


The  South 
^AiQCricani  tJo 
not  poHcfs  thii 
notion,  ^- 

but  it  bts  fptf  ad   ^ 
over  itl  America 
9xA  Europe, 


•  Gulielmi  PifonJs  medici  Anillel?e<bmen(is  dc  Indiai  utriufque 
tt  fiiaturBli  ct  medica  libri  qustuordecim.  Amflcl^dami :  apud 
Kluevirios,  1658.  Some  of  Pifo^saflertion*  concerting  the  rattle- 
faakc  are  very  extravagant.  Such  arc  the  following :  **  Caudae  ex- 
trtmitate  in  anum  hominis  immina,  mortem  Infert  conftllim  ;  ve- 
autem  quod  ore  vel  dcntibus  infundir,  mutto  Icntius  vitam 
p.  275. 

—  civilized 
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eivtiized  parts  of  North-Americii.  Nor  \%  it  confined 
America.  It  ha*?  tnucte  its  way  tnto  Europe,  and  bus  there 
taken  po(refrion  of  the  rainds  of  fcbolars^  of  naturalin';,  and  of 
phtlofophers. 

I  think,  I  have  fome*A  here  either  heard  or  read  ihat  the 


?/vcj''it"%!r  **'®  ^^^  credited  by  the  late  Dr.  Samuel  Johnfon,    If  1  am 
miftaken»  1  hope  the  admirers  of  this  great  man,  (lioutd  any  of 


he  was  credu< 

looi,  tJmjd,  Aud  \\icm  read  my  memoir,  will  pardon  mc.  It  is  certain,  not- 
withftanding  the  vaft  flrength  and  the  rich  fertility  of  Johnfon*? 
mind*  that  he  was  credulous  and  timid.  Did  this  union  of 
credulity  and  timidily  arife  out  of  that  unhappy  melancholy 
.  (*'  Ihofe  cafual  ccliples  whtch  darken  learning",)  that  often 
overclouded  the  brtghtnefs  of  the  mind*?  We  are  io\d  that 
the  Hercules  of  Englifli  literature  believed  in  ghoft*,  and  in 
the  fecond-fight.  The  man  who  would  thus  futTer  hit  mind  to 
be  eftranged  from  probability,  and  entangled  in  difficulties, 
would,  perhaps,  find  it  eafy  to  bend  to  the  beh'ef,  that  fer- 
pents  have  Ihefliculty  of  fafcinating  other  animab. 

Llaacus  iJmitt      Although  I  profef*  m)  felf  to  be  a  warm  admirer  of  Linnffuf, 

**•  and  although,  at  a  very  early  period  of  my  life,  I  enliHed 

myfelf  under  the  banner  of  his  fchool,  1  Iball  not,  neverthelcft, 
attempt  to  conceal,  that  (his  great  man  gave  credit  to  the  tale 
of  the  fafcinalion  of  birds  and  other  animals  by  ferpenlt.  In 
bis  Syji^na  NaturiC  (that  immortal  work),  under  the  article 
Crotalus  horrid  us,  or  the  raltle-fnake,  he  has  the  following 
words :  "  Avei  Sciurofqut  ex  arhm-ilfus  in  fauces  ra*oco*,'*f .  Jo 
another  work,  he  fpeaks  as  follows.  "  Whoever  is  wounded 
by  the  Hooded  Serpent  (Coluhcr  I^uja)  expires  in  a  fc^ 
minutes;  nor  can  he  efcape  with  life  who  i*  bitten  by  Ibe 
raUle-fnake,  (Croialm  fiorridu^t)  in  any  part  near  a  great  vein. 
But  the  merciful  God  has  didinguiflied  thefe  pefls  by  peculiar 

•  Or,  did  his  nelancboly  grow  out  of  his  credulity  and  fear  ? 

t  See  volume  fiifl:,  p.  372.  Vienna  edition  of  1767.  ProfciTor 
Giiiclin,  in  his  edititjn  cf  the  Sxfiema  Natttr/et  when  fpcakingof 
the  rattk-fnake,  has  ihe  followintj  words,  viz,  ^*  a^ci  /cmriqw  ex 
crboriffus  mn  raro  in  fauces  inbiantis  aperias  inddunt,'*  icm.  i. 
pars  Jii.  p-  1080.  The  fame  laborious  author  fpcaking  of  ourgrey- 
fcjuirrcl  (Sciurus  cincrctis)  Jays,  "  a  crotalo  comeditur,"  torn.  i. 
p.  U7,  This  is  true  !  but  hemi^ht  have  faid  the  fame  when  fpcak- 
ing of  ihe  ftnjJcd-dormoufe»  of  ground -fcjuirrel  (Sciurus  ttriatus]i 
cf  our  rabbit  (Lepus  americanus),  and  many  gihcr  animals. 
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'and  ba<  created  them  moft  inveterate  enemies;  for  as 
he  has  appoiiiled  cal^  to  <leflroy  mice,  fo  has  he  provided  the 
Ichneumon  (Viierra  fclincumon)  againft  the  furmer  ferpent,  Hit  account, 
and  the  Hog  to  pcrlerute  the  latter.  He  has  moreover  given 
ihe  Crotalujr  a  very  (low  motion,  and  has  annexed  a  kind  of 
rattle  to  its  lale,  hy  ihe  molioii  of  which  it  give-s  notice  of  its 
approach  :  but,  lell  this  (lownefs  ftioiild  be  loo  ^real  a  dif- 
advantajre  to  lite  animal  tlfelfj  he  has  favoured  it  with  a  certain 
power  nf  fafcinating  fqmrrels  from  high  trees,  and  birds  from 
the  air  into  it*  throat,  in  the  fame  manner  as  flies  are  precipl-  | 

Cated  into  the  jaws  ol  the  lazy  toad."* 

Linnxus  was,  cerlainly,  extreroely  credulous,  though  I  It  Is  certtJn  Uat 
da  not  find  that  any  of  his  profefled  biographers  have  taken  *^""*'^«'^» 
notice  of  this  feature  of  his  mind.  But  the  proofs  of  my  ob- 
servation are  numerous:  they  are  to  be  found  in  almofl  every 
ctHay  that  he  has  written*  H(s  credulity  with  refpecl  to  the 
powers  of  medicines  is,  perhaps,  peculiarly  (Iriking  f*  How 
hir  this  credulity^  in  a  mindotherwife  truly  great  (a  mind  which 
with  refpetl  to  the  airangement  of  natural  bodies  has  never 
been  equalled),  i^  \o  be  fought  for  in  the  general  character  of 
the  country  which  gave  Linna;us  birth,  1  Hiall  not  paufe  to  in- 
(fuire.  Yetio  an  inveiligalion  of  this  kindj,  where  the  opinion 
of  the  Swedilh  Pliny  is  neccliarily  mentioned^  it  might  be 
curious  to  look  to  the  ftnirceji  of  his  credulity*  The  Hudy  of 
nature,  as  it  refpt^t*  thi^i  globe,  i^,  perliaps,  of  all  the  fciences^ 
the  mod  unfavourable  to  fuperfiiiion,  or  credulity.  But  the 
greated  of  naturahfl*  was  one  of  ihe  raofl  credulous  of  philofo- 
phcrs. 

It  is  proper^  however,  to  obferve,  in  this  place,  that  Lin*  He  never  w»s 
nseos  by  no  means  alferls  ih^t  he  himfelf  had  ever  been  a  *>»'"f'^^l^*^itnefi 


ca  the  hO, 


•  See  Reflc£liona  on  the  Study  of  Nature,  trafiflatcd  from  the 
Latin  of  Linnaeus,  p,  33  &  34.  Duhlin  edjtion,  ITHu.  Dr.  I  E. 
Smith,  the  ingenious  uanlliiicr  of  this  difTcitatioiij,  in  a  note  to  the 
above  paiTiige,  has  the  followitig  words.  **  This  opinion  of  the 
fafcinattng  power  of  the  To^id  hns  been  refuted],  and  the  appear- 
ance which  gave  rife  to  it  fully  accounted  for^  by  Mr.  Pennant,  in 
!us  Britifl)  Zoology.  Probably  the  ftoryof  the  rartle-fnakc**  having 
a  fimii^r  power  might  be  found  cqtialjy  faliir^  if  enquired  into  with 
the  iime  degree  of  .iccuracy."  p.  34* 

f  See  his  Materia  Mcdicai  liber.  U  dc  Plantis^  &c.    Araileltip* 
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witncfs  to  the  laCcinaling  power  of  any  of  the  ferpent- tribe. 
He  fceras  to  have  received  tUe  lale  fiotu  forac  of  his  many 
pupils,  nhom  he  animated  with  the  love  of  natural  hifiorj* 
It  is  probable  that  KaliHj  whom  LinnaEas  quotei  upon  various 
«x:cafion5,  and  vvhom  he  could  not  but  efteem,  principally  con- 
tributed to  fix  his  illudrious  mafter's  credulil)  iu  thij  refpe^; 
for,  in  diBerent  parts  of  his  Travels,  this  induflHous  author 
has  given  his  decided  affent  to  the  (ale ;  and  he  informs  ui, 
iJial  he  has  treated  of  the  fame  fubje<5l,  more  fully,  in  a  treatife 
which  is  printed  iji  the  Memoirs  <if  the  Hoyai  Siicdijh  Acaden^ 
nf  Scitnces,  for  the  year  1753  *. 

Kalm  is  candid  enough  to  tell  us,  that  he  never  faw  an  in- 
fiance  of  the  fafcinaling  power  of  the  ferpenl-kind.  "  How- 
ever," fays  he,  "  I  have  a  hfl  of  more  than  twenty  perfons, 
among  which  are  fome  of  the  moil  creditable  people,  ivho  have 
all  unanimouily,  though  living  far  diftant  from  each  other, 
aiTerled  the  fame  thing  f/'  He  then  goes  on  to  tell  us  a  long 
^ory,  Jimilar  lo  that  which  I  have  related,  in  the  beginning 
of  this  roemoirf  and  which,  therefore,  it  is  not  ficcetfary  to 
repeal,  in  this  place. 

Our  author  is  not  content  to  make  mere  mention  of  the  fad ; 
he  undertakefi  lo  fpeculate  upon  it.  And  here,  although  a 
talent  for  ingenious  reafoning  is,  certainly,  not  the  mofl  ftrik- 
ing  feature  that  is  difplaycd  in  the  Traveh  of  Kalm,  he  acquits 
hiinfelf,  fnr  foD5e  time,  very  judicrouHy;  but  fpoils  all  he  hw 
fuid.  by  conducling,  Ibat  the  bird  or  ft]uirrel  **  are  only  ca- 
ikaMed,  whifli  ihe  fnake  has  its  e}€s  fixed  on  Ihem.J*^  He 
allows  that  *'  ihis  looks  odd  and  unaccuuntoble,  though," 
fays  he,  *'  many  of  the  worlhietl  and  moft  reputable  people 
have  related  it,  and  though  it  is  fo  univerfally  believed  here/' 
that  is  in  New-Jtrfey,  StC,  "  that  lo  doubt  il  would  be  to  cx- 
pofe  one's  (elf  to  general  faugh lcr§," 

»  Several  American  writer*!  have  adopted  the  notion,  that 
fnakes  arc  endued  with  a  fafcinaling  faculty.  Fearful  that 
their  authority  may  extend  the  empire  of  Ihi*  error,  1  hare 
bcei)  the  niore  anxious  to  offer  my  fentiments  on  the  fubjc^  to 
^he  fociety  |j. 


•  Travels  into  North -America,  &c.  vol.  i.  p.  31&  Se  319. 

,f  Ibid.  vol.  ii.  p.  207  &208. 
J  Travels  into  Noith-Amrrica,  <kc.  vol.  ii.  p.  210. 
§  Ibid. 

g  Speaking  of  the  rattk-fnake,  mf  worthy  friend  Mr.  William 
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It  has  given  me  pleafure  to  find,  that  the  enchanting  faculty 
of  the  rattle-fnake  is  doubted  by  fome  very  rerpcctabte  Euro- 
pean naturali/ls.  "  It  is  difiicull,^^  fays  my  excellent  friend 
Mr.  Pennant,  '*  to  fpeak  of  its  fafcinaling  powers :  authors  * 
of  credit  defcribfi  the  effe^s.  Birds  have  been  feen  to  drop 
into  lis  mouth,  fquirrels  defcend  from  their  trees^  and  leverets 
run  into  Itsjaws.  Terror  and  amazt^ment  feem  to  lay  hold  on 
tbcfc  Jktie  animals  :  they  make  viffleni  efforts  to  get  away,  AiU 
keeping  their  cye»  fixed  on  thofe  of  (he  fnake;  at  lengthy 
wearied  with  their  movements,  and  frightened  out  of  all 
capacity  of  knowing  the  courfe  ihey  ought  to  lake,  become  at 
length  Ihe  prey  of  tlie  expe£ling  devoiirer,  probably  in  iheir 
k/Iconval£ve  motiou  i*** 

My  friend  Mr.  de  la  Cdp^de,  one  of  the  mofl  eloqaeijt  na* 
tarsJtils  of  the  age,  ha^  devoted  a  good  deal  of  attention  to  the 
fobje£l,  in  bis  llijioire  Naturdk  dti  Sdrpen^,  a  work  of  i^jttehfive 
aod  fuperior  merit.  I  regret,  however,  that  this  ingenious  author 
wai  not  in  podeflion  of  a  few  fa6ls,  well  known  in  this  coun* 
try,  which  could  not  have  failed  to  condu^  a  mfnd,  like  his, 
fticngtheaed  by  the  enlarged  contemplation  of  Ihe  ohjifls  of 
nittirCf  to  Ihe  falEefs  and  certainty  of  truth.  As  it  i»,  how* 
ever,  Mf,  de  ta  Cepede  deferves  our  thanks  for  reviving,  and 
pying  m  new  turn  to,  the  fpeculations  of  naturaliUs  on  this 
fol^ca* 

Bartram  fays  :  "  They  arc  fuppoftd  to  have  the  power  of  fafcina- 
tion  10  an  eminent  degree,  fo  as  to  ijiihral  their  prey.  It  is  generally 
believed  (hat  they  rharm  hirds^  rabbit?!,  fquirrels,  and  other  animals,, 
ind  by  ftedfaftly  looking  at  them,  poiFefs  them  with  infatuation  ;  be 
thecaufc  what  it  may,  the  milcrable  creatures  undoubtedly  ftrivc  by 
every  potlible  means  to  efcnpe,  but  alas!  their  endeavours  are  in 
rain,  they  at  taft  lo£e  the  power  of  reHHancc,  and  flutter  or  move 
fluwly,  but  reluctantly  towa/ds  die  yawninn;  jawjcf  iheir  devourers, 
tad  creep  into  their  niouth«,  or  lay  down  and  fufTcr  chemfdves  to 
be  taken  and  twallowed."  Travels  through  Noilh  and  South 
Cardinia,  Georgia,  Ealt  and  Weft  Florida,  kc.  p.  267.  Phila* 
dtlphia;    1191, 

♦  "  Lawfon— Caiefby^Ph.  Tf.  abrfdg.  ix.  56,  ic.  viJ.  410.— 
BnckePs  Hift.  Carolina,  HL— Beverley  Virginia,  !?60.— Golden, 
i,  12.  Dr.  firickcl  is  an  author  of  no  credit.  His  Hijloty  of  Nertb- 
CartBna,  here  quoted  ii  one  of  the  moA  daring  and  fcandAloui  in- 
lbticc«  of  plagiarifm  I  am  acquainted  with. 

t  Arfiic  Zoology,  vol  ii.  p.  33S.    london:   1792. 

I  beg 


Rerpef^able! 
European  na- 
lurali/^i  doubt 


The  fubjea 
treated  hj  b 
Cepedc, 


282 


OV    THB    rASClNATlFfC    PACtfLTT 
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infteUoo  ia  die 


rafnnatingpro- 


I  beg  leave^  in  this  plare,  to  quote  tliat  part  of  Mr.  de  ^V 
C^p<idc'«  work  which  relate*  to  the  quctlion  of  my  inemoif. 

Sptaking  of  the  boiquira,  or  rattlo-lnake,  my  ingefiiou* 
friend  has  the  lullovving  words :  **  Hh  infcdious  breathy 
which  fometiiQe&  agitates  the  little  animaltf  he  is  about  to 
feize,  may  aU'o  prevent  iheir  efcape.  The  Indians  rdaCep 
tliat  a  rallle-fnake  is  often  feen,  curled  round  a  tree,  da7tin^ 
terrible  gbnces  at  a  fquirrel,  wliich  after  expreHi/ig  its  fear  by 
its  cnes  and  its  tremour,  falls  at  the  foot  of  the  tree,  whrre  it 
is  devoured.  Mr.  Vofmaer  (at  the  Hague),  who  has  made 
feveral  experiments  on  the  bite  of  a  tattle-fnake»  which  he 
had  alive,  fays  that  the  birds  and  mice,  which  were  thrown 
into  the  cage,  would  immediately  endeavour  to  fquat  in  a 
corner,  and  that  foon  after,  ait  if  feiseed  with  deadly  anguiHi^ 
they  would  run  toward*  their  enemy,  who  continually  ftiook 
his  catties :  but  this  etled  of  a  mephitick  and  letid  breadth 
has  been  fo  much  exaggerated,  and  mtfreprefented,  that  it 
becomes  miraculous, 

"  It  has  been  fatd,"  continues  our  author,  "  that  the  raltle- 
arife  tiofTthii"*'^"^^^  had  a  faculty  of  enchanting,  as  it  were,  the  animal  he 
«tti»i««  intended  to  devour;  that  by  the  power  of  his  glance,  he  coutd 

oblige  the  viQims  to  approach  by  fmall  degrees,  and  Anally  to 
fall  into  his  mouth  ;  that  even  man  could  not  rclill  the  magtc 
force  of  hi&  fpaikling  eyes ;  and  that  under  violent  agitations 
he  would  expofc  himfelf  to  the  envenomed  loolh  of  the  ferpcnti 
inflead  of  endeavouring  to  efcape.  If  the  rattle-fnake  had 
been  more  generally  known,  and  if  his  natural  htHory  had  en- 
gaged more  aUciUion,  other  circumflances,  ft  ill  more  extraor- 
dinary, would  have  been  added  to  ihefe  miraculous  feals; 
and  how  many  tables  would  not  have  been  fubftituted  to  the 
fimple  effect  of  a  peftilential  breathy  which,  however,  has  by 
no  meanit  been  either  fo  frequent  or  fo  fatal  as  fome  tialuraliilt 
have  believed. 
Or  that  the  *'  We   may  prefume,  with  Kalm»  that,  for  the  moft  part* 

*"'JJ**^^'^3rh»ve  ^^iigfj  a  bjrf}^  a  fquirrel,  or  any  oilier  animal,  has  been  feen 
precipitating  iifelf  from  the  top  of  a  tree  into  the  jaws  of  a 
rattle-lnake,  it  had  been  already  bitten  *;  that  after  efcaptng^. 

it 

#  I  do  not  find  that  Katm  has  adopted  tbis  fyHem  of  explanation, 

in  his  Trai/els,     On   the  contr.iry,  in  this  work,  he  gives  Jorae 

judicious  rcafons  for  rcje^ng  this  mode  of  expbnation.     Jravei/t 


kuuco. 
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manirefled,  by  it<!  cries  and  its  a^ilation,  (he  violent  a^^ion  of 
the  poifun  left  in  its  blofMl,  and  dlfftifcd  through  its  circulation, 
by  the  envenomed  inoculalion  of  the  reptile's  tooth  ;  that,  its 
ilrengtJi  gradually  decaying,  it  would  fly  or  leap  from  branch 
to  branchy  till  Anally  cxhaulled  it  would  fall  before  the  fer- 
penl^  who  witli  inflamed  eyes,  and  eager  looks,  would  watch 
attentively  every  moiion,  and  then  darl  on  his  prey,  when  it 
retained  but  a  fiiiali  portion  of  life.  Several  obfervations  re- 
lated by  travellers,  ami  parttculaf ly  a  fafl  lueotioned  by  Kalm, 
appeared  to  confirni  this*." 

From  this  long  quotation,  it  appears  that  Mr,  de  la  C^p^de  Eximi nation  of 
adopl4»  two  modes  or  cifcumftances,  for  explaining  the  mira- 
culous power,  which  lias  been  attributed  to  Ihefe  ferpents. 
The  explanation  is,  undoubtedly,  in  both  cafes,  ingenious, 
and  entitled  to  notice.  I  Ihall  examine  the  queflion  with  that 
attention  which  it  deferves. 

In  the  firft  place,  my  learned  friend  fuppofes,  that  the  rattle- 
fnake's  infectious  breath  f ,  by  agitating  (lie  liiilc  animals  which 
it  means  to  devour,  may  prevent  their  efcape, 

I  do  not  altogether  under  Hand  this  expreffion  of  an  in  fee-  ObfrrvAtlon  to 

liou>i  breath.     I  do  not  think  that  we  are  in  poiredion  of  any  J*"^  t*^^*.''"^" 

"  J^  do  net  «rait 

feds  by  which  il  can  be  proved,  that  the  breath  of  the  rattle-  any  offeiifiv« 
fnake  is,  in  general,  more  inledious,  or  peftifcrous,  than  that  °**^'"> 
of  many  other  animals,  whether  of  the  fame  or  of  a  different 
family.     1  know,  indeed,  that  in  forae  of  the  larger  fpeciea 

tec,  vol.ih  p.  209  k2\0*  His  memoir,  in  the  S'WidiJh  Tran/affhm, 
I  have  not  Teen.  Sir  Hans  Sloantr,.  a  long  time  fince,  con|e^arcd, 
that  the  whole  myficry  of  the  fafcinaring  faculty  of  the  rattle-fnake 
is  this,  vir-  *'  that  when  fuch  animals  as  are  the  proper  prey  of 
thefe  fnakes,  as  fmall  quadrupeds,  birds,  Sec.  are  furprijlcd  by  them, 
lliey  bite  them,  and  the  poilbn  allows  them  time  to  run  a  I'mall  way  > 
cr  perhaps  a  bird  to  fly  up  into  the  next  tice,  wherct  the  fnakef 
watch  them,  widi  great  eaiTtefl^nefs,  till  they  fnll  down,  or  are  per* 
fe^ly  dead,  when  having  licked  them  over  v»rith  their  fpawl  or 
Iplttlc,  they  (Wallow  thrm  down,"  PLikfopbuai  Tratt/aSio/iSf 
vol.  xxxviii.  no.  i03,  M*  de  la  Cepcde  does  not  appear  to  have 
Teen  Sloane^s  paper; 

♦  Hiftoire  Naturclle  dcs  Serpen?,  p.  409,  -110  &  411,  a  Parisi 
1789. 

f  Hi«  wordi  are,  "  fon  halcine  cmpefttc,  qui  trouble  quelque- 
foii  let  petit!  animaux  dont  il  vcut  le  failir^  pcut  aulli  cmpccher 
qu'itt  ne  lui  cchapptnt.*^  p.  409* 
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QH   TRB    FASeiNATIKC    FACULTIT,    &C. 


ani  other*  to 
ihow  thai  they 
4o. 


of  ferpents,  inhabiting  Sdulh- America,  and  other  coontnefj 
there  is  evolved  in   the  ftomach,  during  the  long  and  tedious 
procef*   of   digeftioti  in  thefe   animals,  a  vapour,  or  a  gas, 
whole  odour  h  inienfely  fetid.   I  have  not,  however,  found  (hat 
this  is  the  cafe  with  theraitfe-fnake^andothef  North- American 
ferpents,  that  I  have  examined.     But  wy  own  obforvations  on 
this  head  have  not  been  very  minute.     I  have  made  inquiry  of 
fome  perfons  {w^hofe  prejudices  againfl  the  ferpent-tribe  are  not 
fo  powerful  at  my  own),  who  are  not  afraid  to  put  the  heads 
and   neck*  of  the  black-fnakc,   ^nd  other  fcrpents  that  are 
dclljlule  of  venomous  fangs,  into  their  mouths,  and  have  been 
informed,  that  they  never  perceived  any  difagreeablc  fmell  to 
proceed  from  the  breath  of  thefe  animal:;.     I  have  been  prcfent 
at  the  opening  of  a  box  which  contained  a  number  of  hVing 
ferpents  ;  and  although  the  Imx  had  been  fo  clofc  a<  to  admit 
but  a  very  fmall  quantity  of  frefh  air,  although  the  obfervattoci 
was  made  in  a  fmall  warm  room,  1   did  not  perceive  nny  pe- 
culiarly difagreeable  effluvium  to  arife  from  the  bodies  of  ihefc 
animal.s.     I  am,    moreover,  informed    by  a  member  of  ihi* 
fociely  *,  who,    has,    for  a  confiderabte  time,    had   a  rattle^ 
fnakc  under  hh  immediate  care,  that  he   has  not  obferved 
that  any  difagreeable  vapour  proceeds  from  thrt  reptile.     On 
the   other  hand,    however,  it   is  aflTerted  by  fome  creditable 
perfon*  of   my    acquaintance,   that   a  moft   olfenfive   odour, 
fimilar    to  that  of  flefh,  in  the  W(i  thtge  of  putretadion,  is 
continually  emanating  from  every   part  of  the  rattte-fnak.e, 
and   forae   other   fpecies   of  ferpents.      This  odour  extends^ 
under  certain  circuttiftance*,  to  a  confiderable  dillance  from 
the  body  of  tlie  animal.     Mr,  William  Bar  tram  atTures  me, 
that  he  has  obferved  "  horfes  to  be  fenfible  of,  and  greatly 
agitated  by,  it  at  the  diflance  of  forty  or  fifty  yards  from  the 
fnakc.      They   fliowed,'*  he  fays,    *'    tlii-ir   abhorrence,    by 
fnorting,  winnowing,  and  Jlarting  from  the  road,  endeavoar* 
ing  to  throw  their  riders,  in  order  to  make  their  efcapef.'* 
Thi"*    fa6    related    by  a  man  of  rigid  veracity,    is  extremely 
curious;  and,   in  an  efpecial  manner,  deferves  the  attention 
of  Ihofe  writers,  who,  like   ^f^.  de  la  Cepdde,  imagine  that 
this  fetid  emanation  from  ferpents  is  capable  of  affefling  birds, 

♦  Mr.  Charles  Wilfon  Peale. 
'f  MS.  nocej  communicated  to  me. 

4  at 


oy    PRUSStATK    OF    FOTASR, 


at  Qn2\\  didancei,  wilh  a  kind  of  afphyxy '^.     It  even  gives 
Jbme  colour  of  probability  to  the  ftory  related  by  Metrodorus, 
and  preferved  in  the  Natural  Hijlory  of  Pliny  f. 
(To  be  coftiinuad.J 


vriL 

ExtroB  <jf  a  Letter  from  Bntgnateiti  on  the  Priifflate  of  Potajh, 
nnd  on  tl\€  Prcparmion  of  a  fulffutiatiiig  Muriate  qf  Sitvcr.  * 

If  alcohol  be  poured  into  a  foltition  of  prufliate  of  potarti  Akohol  owi- 
(oxipruffiate  of  potafb,}  the  liquor  becomes  turbid,  and  a  pre-  ^^1^^  infoluiion 
cipitate  is  depofited   'm  the  form  of  fmall  and  very  brilliant  of  pmlliatc  of ^ 
lamelldf^  refembling  the  fubfimed  boracic   acid  (oxiboracic.)  f^J|,  f^^f.^^J^ 
CoIIeAing  Ibis  precipitate  on  a  filter*  and  drying  it,  the  fcales  hcrinfitoejch 
adhere  to  ot\e  another,  and  form  a  ftratuat  of  a  ilnn'mg  yellow-  "ng'yeiLwlfl!"' 
itli  white,  like  that  of    mollier-of-pearL     Tins  mafs  cafily  fe- white »  fnlubic 
parales  from  the  filter;  is  foluble  in  fulphuric  acid  (oxifulphu-  a^jj"^^^"]'^. 
ric]^  and  ihiii  folution  takes  a  blue  colour  on  the  addition  of  i'ajution  is  turn* 
water.     Expofed  to  the  fire  in  a  crucible,  it  fwetb,  barns,  and  *^  '''"^  ^Tf 
leaves  a  coaliv  rcfiduum,   conlainiri^  a  great  deal  of  iron,  at-  in  coaiiy  refi- 
tra^ablc  by  the  magnet  and  polafli.     This  coally  refiduura,  ^^^^^m  containi 
treated  with  acids,  gave  out  a  ftrong  fmcll  of  fulphurated  hi-  ^"t^'ji^  j^JJ^, 
drogen  ga*  (gas  pfiiogogl'ncjhtfurc,) 


nugrietic  urorTf 
iu)d  fOUSh  i 
and  with  acidt 
fmelU  flroQglf 

I  have  applied   I  lie  procefs  I  mentioned  to  you  in  my  lad  to  hldrog^g«' 
a  great  number  of  other  metallic  oxides  (thermoxides),  In  hope 
of  rendering  them  Culminating;  but  I   fucceeded  with  none, 
except  (hat  of  fdver. 

Take  a  hundred  grains  of  Lrnar  caufiic  (fufed  oxifeplonale  On  too  grjin* 

of  filver)  in  powder,  put  them  into  a  !jeerglaf>;,  and  pour  on  ^tr'powdcr'd^'' 

them  firt!  an  ounce  of  alcohol,  and  then  as  much  concentrated  was  formed  firft, 

tiiirouiacid  (oxifeptomaax.}     The  mixture  grows  hot,  enters ''•^". '  **""*^f» 
-  /•     .     1,.  *  I  L        .       *^i  •     r  ,       ,        then  nitrou*  jiCii 

into  a  ilale  ol  ebalution,  and  an  ether  b  vinnfy  formed^  that  ,  ounce* 

dianges  into  a  gas.     By  degrees  the  liquor  becomes  milky  and  ^*  (^  *'  d»e 

opake,  and  i*  tilled  with  fmall  and  x^fy  while  clouds.     When  ^jipietdy 

all  liie  gray  powder  of  the  lunar  t^uftic  hai  taken  this  form,  formed,  watft 

and  the  liquor  has  acquired  a  confiflcncy,  diUilled  water  muft  "^^  thc'^recrpi- 

tate  dried  in  ft 
•  Hilloire  Naturellc  dc*  Serpens,  p.  355.  £itcr, 

f  Lib.  xxviii.  cap,  14. 

I  Van  MonV»  Journal,  IV.  235. 
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H^  be  added  imdiediatcly.  to  rufpenrl  ihc  cballitroti*  and  prevent 

^^^^^^B  the  mailer  from  being  rcdilTnlveri,  and  becoming  a  mere  fblu- 

^^^^^^^         lion  of  lilvcr.     The  white  [ircdpitatc  h  ihtn  la  be  €oll«6led 
^^^H^  on  a  paper  tifter,  and  dried. 

^^55wfi|ht  more  This  prectpllaie  is  Julminatfng  liluer,  and  amounts  to  more 
^n  so  grainj,  ||,jj^  |,^|c  ,{j^  wciehl  of  the  !onar  cauftic  employed.  The  de» 
more  ftxongly  tonaling  power  ot  (ih$  preparation  gicatly  exceeds  Hut  of  tuU 
thin  fulmi-  minaling  mercury,  prepared  in  Hi)ward*«  or  my  wav,  evefi  in 
being  touched  roucli  (mailer  quanlity.  It  dclonatei  in  a  Ircmciidoiii  ii;.inncr, 
wth  «  giaTs  on  being  fcarcely  touched  willi  a  lube  of  glaf*.  the  exiremil/ 
fttlphuric  •cid'     ^^  which  has  bwn  dipped  in  concentrated  fulphuric  acid  (oji" 

IjUfunf}tit),  even  in  that  of  the  (liops.     One  grain  of  this  fol- 
tninaling  filver,  placed  on  a  hghied  coal,  gave  fuch  a  loud  re- 
placed on  a        port,  that  it  deafened  the  ears  of  the  perfons  prefcnt.    The 
Iifthted  Mil.       f^^^  thing  happens  on  placing  a  little  of  llie  fame  preparation 
on  an  citrfiricpile,  with  the  itifeq^oiition  of  abii  of  paper,  and 


placed  on  a 

lighted  coi\f 
or  having  a 
fp»rk  drskvtn 


gh  it  troni  drawing  a  fpark  from  its  centre  by  means  of  a  Aip  of  metal. 


thft  ckdric  pile 


*  The  paper  will  be  uilhtT  pierced  or  lorn. 


iPUtini  never 
yet  applied  on 
porcelftia. 


Gold  and  filvcf 
onTy  hatrc  been 
ufed  in  this  way 
in  the  n*etiUJc 
ftate: 

and  gold  anfweri 
completely, 
but  illver  does 
not  cover  the 
ground  fo  well, 
and  is  luble  co 
tumth. 


IX. 

Of  Uie  Applkaiion  of  Piatina  or  Porcchin.    JPyKLAPR0TH»f 

1  LATINA,  as  far  as  J  know,  has  never  yet  been  employed 
in  encaufttc  painting.  Accordingly  1  ihnught  it  not  amifs,  to 
make  Tome  experiments  on  the  fabjed,  the  refull  of  whicb 
did  not  deceive  my  expeflafions. 

Gold  and  filver  are  the  only  ractals,  thai  have  hitherto  been 
employed  in  the  metallic  form  in  painting  or  ornamenting  por- 
celain, gbfs,  or  enamel.  Gold  anfwers  tbii  purpofe  fo  com- 
pletely, that  it  leaves  nothing  to  bedelired:  but  filver  is  far< 
from  a^ordlng  equal  falisfadion.  As  it  is  of  lels  denHty  than 
goldt  it  cannnt  be  ufeii  fo  thio,  and  docs  not  cover  the  porce- 
lain or  other  fubflance  fo  well;  Another  reafon  why  it  i&  lefs 
applicable  to  tfic  purpofe  of  painting  on  porcelain  is  its  properly 
of  having  its  metallic  lullre  tarnilhed  by  fulphnrous  emanation!:* 
all  kinds  of  which  blacken  it.  Thli  unfavourable  circum- 
ilancc  prevents  lilver  from  being  employed  in  fine  enamel 
painting,  and  coniiiics  the  ufc  of  tJie  melallk  fubllauces  in  that 
only  to  gold. 

•  Abridged  from  Schcicr's  JgurniU  dtrCbimit^  1802,  No,  i.  p.  4  J 3. 
5  Pbtifla 


I 


A 


I 


PUtina  in  its  qualities  ranks  with  gold,  and  by  its  whitenefs  Platlna  Imiratcf 
fuppltes  the  place  of  tilver,  wilhmit  tabouring  under  »t^  <^<^'*  ^1^^^  wUKout* 
fe6b.    It  not  only  covers  ihe  ground  well  by  its  denfity,  which  having  It*  dc*  ' 
irren  furpaflTe*  that  of  gold;  but  like  this  it  rcfifts  all  the  alter- ^*^' 
itations  of  the  almofphere,  and  is  not  any  way  tarnlQied  by  ful- 
phurous  effluvia. 

The  procefs  for  applying  it  is  very  (imple.  Flalina  is  dif- Process  of  *p. 
folved  in  nilro-rouriatic  acid,  and  precipitated  by  a  folulion  ot"^  ^"^"^  *^ 
muriate  of  ammonia.  The  red  cryftalline  precipitate  formed 
is  to  be  dried,  reduced  4o  a  fine  powder,  and  made  flightly  red 
hot  in  a  glafs  retort.  The  muriate  of  ammcmia,  which  had 
precipitated  in  combination  with  Ihe  platina^  fublimes;  and 
the  metal  remains  at  the  bottom  of  the  relorl,  in  the  form  of 
a  light,  gray  powder.  This  powder  being  mi^ed  with  a  fmall 
proportion  of  HaXj  as  is  done  with  gold,  and  ground  with  oil 
of  rpike,  is  to  be  applied  lo  the  porcelain,  put  into  the  fur- 
nace»  and  afterwards  burnifhcd. 

Platina  applied  on  porcelain  in  (his  manner,  h  of  a  iilverit  rcremblea 
white,  flightly  lending  to  the  gray  of  fteel.     By  alloying  this  J.^J""  ^'^ha 
mela]  in  different  proportions  with  gold,  djflerent  lliade^  olcoid  in  difFerT' 
this  colour  arc  obtained.     Plalina  admiU  a  cunliderable  quan-«^t  proportioat 
lity  of  gold,  before  its  cofour  undergoes  any  perceptible  chnnge  bu7!i«i*not*  * ' 
to  yellow.     For  example,  if  one   part  of  plalina  be  alloyed  render  it  per- 
with  feur  part?  of  gold,  the  prefence  of  the  latter  cannot  be  ""l^!!*'^ ^^"''^ 
perceived,  and  the  colour  fcarccly  differs   (rom  that  of  pure  of  go  14  b  a jdci 
datioa.     The  colour  of  ihe  gold  does  not  predominate,  unlcf«  ^  '  '^}  P'*'""^ » 
Ube  tn  the  proportion  of  eight  to  one,  lour  d.^cjnoc 

The  alloys  of  platina  with  (ilver  give  only  a  dull  metal,         prednmia*ic, 

Befide  this  method  of  applying  platina  to  porcelain,  it  may  thVpn>p„rdoa 
be  laid  on  in  the  ftale  of  folulion.    In  this  way  its  colour,  lullre,  of  8  m  1. 
aod  appearance,  are  very  different.     If  the  nilro-murialic  fo-  rir^Ic'^dall" 
.  Jution  of  pJalina  be  evaporated  to  a  certain  confidence,  and  aiby. 
^laid  on  the  porcelain  fevcral  times,  the  metal  penetrates  into  f'j!*'^'"^'^*^ 
iti  fubdance,  which,  aftei  it  comes  out  of  the  furnace,  exhi-pjicd  in  foiu*-!** 
bits  «  metallic  mirror  of  the  coloiy  and  brilliancy  of  poliflied  ''"" '. 

*^-  veral  cojls  be 

bid  on,   pch^. 
UiKh  the  Tub* 

ductj  a  mirror 
wfembtinj 

X.  Abftraa 
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Abfira^  ftf  a  Ah'moir  on  Gahanifm^  Jhtt  to  the  National 
tutc  b\j  Mr.  RiTTfcit,  qf  Jcrui,f 


r-    lO 


H      Other  -'. 


V    Crmrt  drfcover*  JL  O  form  a  jtifl  idea  of  ihefe  refearches,  it  U  neccHary  (d ' 
*^rfJa 'oT*  '"*'  ""^^^  ^^  ^^^^  *  drfcovery  made  by  Mr,  Erman  of  Berlin,  about 
dudpr  would      two  )car5  ago,  and  llnce  repeated  by  Volla  before  ihe  galvs- , 
tike* the  dec     j^j^,  committee  of  the  Inllilatc. 

iiifulated  pile,  Jf  an  tiedric  pile,  liie  fuperior  poTe  of  which  is  pofitiir* 
and  betom*  g^j  ^he  inferior  negative,  be  infulaled,  and  a  communicalinn 
ope  end-f  the*^  made  between  thefe  two  poles,  by  means  of  an  imperfed 
condii6lor,  as  for  tnflance,  a  flip  of  paper  wetted  with  pure 
water  wou!d  be  for  fach  fraall  quantities  of  electricity;  each 
moiety  of  this  flip  would  take  the  eleflricity  of  the  pole  ^likl 
which  it  communicated;  the  upper  part  would  be  pulil'tve|«I 
the  lower  negative. 

Now  let  lis  conceive  this  imperfed  conduclor  to  be  removed 
by  an  infulating  fubllanee.  as  a  gbfs  rod:  the  equilibrium  be- 
tween the  two  extreiiriiieii  will  not  be  rcHored  infiantaneouflyi 
but  they  will  remain  pufiiive  and  negative  for  fome  lime, 
when  they  communicaied  with  the  two  poles  of  the  pile, 

Tliia  difference  will  i^radiially  dimiiiifh  in  proportion  a*  ih 
oppoliieclefiricities  recombine,  and  their  aflion,  being  nej 
tralized,  will  fuon  bect>me  altogether  ira perceptible. 

The  fundamental  experiment  of  Mr.  Riiter  is  precifely  n 
ducible  to  ihh;  he  merely  fubfi  it  tiles  for  the  llip   of  paper^ 
pile  compofed  uf  dilks  of  copper  and  wet  pafleboard.     This 
pile,  incapable  itfelf  of  fetllng  etcdricity  in  motion,  at  leaft 
alttniaie  piecrs.  y^.^  fuppofe  all  its  component  par)s  homogeneal,  is  charged 
cotiimunicalion  with  the  pile,  like  the  Aip  of  wet  paper  ihov^ 
mentioned. 

But  there  is  an  eiTential  difference  in  the  refutts.  It  appca 
that  t;lo6lricity,  when  weak,  ifxpcTlences,  like  light,  a  kind 
diHicully  in  palfing  from  one  farface  to  another:  "tit  leafl  tl 
feeras  to  follow  from  thecxperimenli  of  Mr.  Riiter.  as  hehii 
felf  oblerves.  The  electricky  introduced  into  the  pile  mj 
with  one  metal  alone,  experiences  therefore  fome  refiftancc 
icmatii*  "t^'^^^^paffingfrom  the  metal  to  the  pafleboard;  and  tJitsobftacIe  il 

♦  Bulletin  dcs  Sciences^  No,  7a,  p«  115.    OfUiber,  IS03. 
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If  thi>  be  re* 
moved  by  « 
gl*(%  rod)  it» 
equUibft^im  will 
fkir  be  reflomi 

but  gniuaXiy* 


For  th>s  Mr. 
Rittcf  fubfti- 
tuM*  !»  pile  of 
copper  jnd  wet 
paftcboArd  in 


Wesk  tlcaiki 
ty,  like  light, 
does  notpiii 
freely  from  one 
furface  CO 
inuther. 
Hence  Mn 
Kitter's  pile 
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creates^  in  proportion  as  the  atternationi  are  more  f^umerouf  • 
'  Accoidingly,  ihis  pile,  when  once  charged,  miifl  lofc  its  elec- 
tricity verj^  Howly,  if  there  be  no  communication  between  iU 
poles. 

But  if  a  communicaiiot)  between  its  two  poles  be  cftabliflied,  ""'**»  ■  «»«»»«• 
iL  r  .  •    rt  1  i'    1  t  nicatign  be  m4oe 

ty  means  of  a  good  conductor,  the  current  of  the  two  elec-  bcti*een  Its  pole*, 

Irictttes  and  their  conibinaiion,  taking  place  fwiftly,  will  pro-  when  it  will 

dace  a  dffcharge,  which  wilt  a<5l,  as  in  ihe  Leaden  phia!,  by  ^'iJe '^jjcXevdea 

an  infianianeous  ^ock.     To  this  etfcd  a  new  (late  of  equili-  phi*?. 

brinm  will  fucceed,  in  which  the  iutenfiiies  of  the  dilTerent  J't'"* 'j^'*"^"* 

putes  «riU  be  dimitjiflied  in  proporiion  to  t!ic  quantity  of  elec-  pUtt»  wHI  tx 

tricily  that  is  inflantaneouJly  neutralized.     Thefe  tli^charges  J.'™^'^^** ' 

ffiuft  therefore  be  reiterated ;  but  growing  feebler  each  time,  as  difchanci,  each 

lljccoola^ai  are  repealed  :  but  they  will  foon  ceafc  to  be  per*  weaktr  iud 

oeptible,  in  confetjuence  of  the  general  equilibrium  they  tend  equilibrium  is 

fo  redore  between  all  the  parls  of  the  apparatus;  in  a  word,  reftored, 

l^adiOn  of  this  pile  depends  on  its  becoming  alternately  a  pi^j^^g^^ 

faeUer  and  worfe  conductor,  according  as  the  two  extremities 

are  made  lo  commynicale  with  each  other  or  not, 

Ai  to  Ihe  mode  in  which  the  eieclrJcity  difpofes  ilfelf^  it  muft  The  elefbtciey 

befuch,  that  the  repulhve  pf>wer,  or  intenfity  of  each  plale,  "  *"*''^  *'^* 

combined  with   the  reliflance  of  the  furfaces,  mull  counter- nothing  in  the 

balance  the  united  anions  of  alt  the  reft.     In  confequence,  if  «*>^»  >f  '»n^- 
I        f  r  II  L  kill  "^  i  ^'  great- 

the  plates oi  metal  be  tin  uneven  number,  and   the  whole  ap.  ^ft  at  the  top, 

paralus  tnfulaled,  the  intcnfilies  will  dimititOi  uniformly  from  *"<* 'w^***"^  ^ 

the  two  extremities,  where  ihey  will  be  equal  and  contrary,  as  j^  commoni<itta 

in  the  primitive  pile,  to  the  cenlrc,   where  they  will  be  nult  :  with  the grouadU 

but  li  the  bafe  of  the  pile  have  a  comniunicaiion  with  the 

ground,  the  tntentlties  wilt  iticreafe;^ throughout  the  whole  of 

ihe  pile,  from  ihe  boM(»m,  lihefc  iliey  will  be  nuH;  to  the  top, 

where  ihey  will  equal  (hat  of  the  primitive  pile* 

The  appraiusjuft  defcribed,   which  Mr,  Ritter  calls  a  fe-This  feci 
oipdary   pile,  produces  fti(»okH,  the  decornpofition  of  water,  p»l«  p'*>^"«« 
and  ail  the  other  phyfiological  or  chemical  effects  obtained  from  the  commoa 
tlic  common   pile,  but  with   Ids  inteniiiy.     By  varying  the  P''«»  *>"* 
number  and  order  of  the  dilk^  of  pafleboard  and  copper,  Mr. 
Rttier  obtained  teveral  interelling  refufU.     Thus  be  obferved.  The  ftwertha 
th«t  of  all  the  modes,  in  which  a  certain  number  of  {leteroge- *^^''**''**"^»  'ha 
neous  conduClors  could  be  difpofcd,  the  arrangement  that  has  the  ei«aridt| 
Icail  altcrnaiion  is  moil  favourable  lo  the  propagation  of  elec-  <i<***  »ff» 
Cxicity.     For  in  (lance,  if  a  pile  be  conftruded  ©f  fixty-four 
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of  copper,  atid  fixl)-foor  pieces  of  wet  pafleboardj 
iifpofcd  in  Ihrce  parcels,  all  the  pafteboards  being  placexl  to» 
gfthcr  in  the  middle^  and  thirtj-two  plaies  of  tl^c  me!aJ  at 
e«ch  end,  ihis  pile  will  ixindud  the  eledricity  from  Volla'f 
very  freely,  and  confequetujj  charge  itfelf  very  little*  If  the 
feries  ot  wet  condadors  be  interrupted  by  afingle  plate  of  cop- 
per placed  in  the  niidil  i>(  them,  the  condudling  power  wjll 
diminilh;  more  frequent  interruplions  will  enfeeble  itftUlmore; 
and  thus  by  increafing  the  number  of  interruptions  we  arrive 
at  a  fories,  in  which  the  conducing  power  will  be  fcarcely  per- 
ceptible. Thefc  phenomena  led  Mr.  Ritter  to  the  knowledge 
of  (he  refinance,  which  a  weak  eleclricily  experiences  inpaO* 
ing  from  one  furface  to  another:  and  ihi;:  rcfillance  takes  place 
only  in  a  weak  fiiite,  for  by  a  lingular  properly,  an  cle^ricity 
ft  long  enough  to  overcome  il  opens  itfelf  a  free  paflage,  and 
flows  off  completely. 

We  have  jull  fecn,  that  the  conducing  power  of  an  appa« 
rat  us  might  be  varied  at  pleafure,  by  altering  its  arrangement. 
It  was  natural  to  fuppofe,  that  thefe  modifications  would  in- 
fliience  the  rhcmical  and  phyfiological  eficOs  of  the  fecondary 
pile  ;  and  Mr.  Ritler  propofed  to  himfelfj  lo  afcertain  the  dif- 
ferences of  this  ir^fluence. 

Accordingly  he  fought  how  to  divide  a  given  number  of  wet 
at\d  folid  condu^or^  fo  o.^  to  form  a  fecondary  pile,  that  (hould, 
rt?ceive  the  grcateH  pofTible  charge  from  a  given  ele^rical  pile* 
Furfuing  thh  inquiry,  he  ditcovered  twodilfercntarrangeBientSy 
one  of  which  gave  a  roaximum  of  chemical  efi'ed,  the  other  of 
phyfiologiLaL  The  firft  conlilts  in  a  fmall  number  of  aUerna* 
tions.  In  this  cafe  the  conducting  power  is  very  great,  the 
flow  of  the  fluid  continuaf,  and  |^e  phyljologrcal  effed  but 
weak.  The  fecond,  on  the  contrary,  confills  in  more  Dume* 
rous  alternations;  in  which  the  conducing  power  is  much  lef&, 
and  takes  place  only  at  inters'als,  in  momentary  difcharges, 
when  the  refillauce  of  the  furfaces  is  overcome.  In  ihb  the 
ele^ricity  efcapes  as  it  were  by  jirks,  and  the  chemical  efle^ 
refulting  from  it  is  fcarcely  perceptible.  Thefe  di^erencei 
appear  lo  us  to  Indicate,  that  tfie  chemical  e0e£ls  depend  par- 
ticularly on  a  bxitk  amtinuous  current  of  the  fluid,  while  tb« 
phyfiological  require  fucceffivc  fuddeii  difcharges,  entering 
the  organs  as  if  by  ibocks. 
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I'fOBt  Uiefe  pnnciple*  we  foe,  why  the  appiratas  of  Mr,  RIfter'i  pik 
fkitter  is  better  adapted  to  feparate  thefe  two  kinds  of  adlion  JJ^a^i*  die  two 
than  any  other.     In  tlie  common  pile  the  intend ty  increafesaaioau 
with  the  number  of  pairs  of  melal,  and  balances  the  refiftdnce 
ftrifin^  from  ihefe  alternalionsj  wlitle  in  thefecondary  pile  the 
intenfily  of  the  two  extremities  can  never  furpafs  that  of  the 
primitive  pile,  and  the  refillance  profluced  by  ibe  altenialioni 
H  entirely  employed  in  modifying  the  current  of  a  given  qiian* 
tity  of  electricity. 

In  fine,  if  Votta's  pile  can  tlias  change  the  fecondary  pile  ^^t  Volti'j  pile 
nf  Ritter,  this  properly  is  owing  to  ils  Intenfity  being  ex-""'^  {"^^.c*^«e 
tremcly  weak,  and  as  we  may  fay  imperceptible,     A  naore^i^'^^J*  *  J^^ 
|>owerfiil  cteflricity,  fuch  for  example  a^  thai  of  the  common  not  iro-y  weak, 
elefthcal  machine,  would  paf%  through  the  apparatus  com* 
pletely  and  not  prodtice  the  fame  etTeds. 

Thoogh  thefe  deduftions  appear  to  us  very  natural,  we  of-  THcfc  deduc* 
ferthem  only  with  extreme  refer ve,  and  becaufe  we  think  they  vjl^ccd^aVccr- 
igree  very  well  with  the  fads  obferved  by  Mr.  RiHcr.  ulntie* 

The  diflerences  that  exill  in  the  chemical  aClion  of  common  Cjufcs  of  «Jrf- 
piles,  in  proportion  to  the  fize  of  the  plates,  occur  likewife  in  J^^^^^^L^y*  uL 
thefecondary  piles.     The  arrangement  of  the  pieces  of  pa  fl<j. 
board,  their  thicknefs   the  nature  of  (he  folution  with  which 
they  are  welted,  and  the  order  in  which  they  are  inlerpofed,  It  wnuld  beufap 
ti  wtfl  as  various  other  triHtngcircumflances,  modify  the  ef- J  •  *^^^"^J^*" 
h€U  in  a  thoufand  ways,  which  it  would  be  both  ufeful  and  it*  eft'cdt. 
carioUf  to  inveftigafe. 
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On  SpeSaeU*:  particularly  the  Pcrifcapic, 
Air.  E.  Walker. 


In  a  Lctier  from 


SIR. 


To  Mr.  NICHOLSON. 

Lynn,  March  19,  1804. 


X\LTH0UGH  the  improvements  which  have  been  made  S peptides  haw 
io  optic<  within  the  laft  century,  have  been  fuch  as  even  to  ex-  ^^  **""  '"**  ^ 
ceed  the  cxpedations  of  a  Newton,  yet  our  tpcflacles,  the  is  pcher opticil 
tDoft  ufeful  of  all  optical  inftruments,  have  remained  lor  ages  i*^»"Beau. 
in  the  fame  ftate  of  imperfeflion.    Many  alteraiions,  it  ii  true, 

U  ^  have 
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have  taken  place  in  their  form,  but  without  producinganj  bel- 
ter optical  efleft  j  and  lhi»  ma^  occajion  a  fufpicion,  that  the 
properties  of  the  glaffcs  made  u(e  of,  have  not  been  clearly 
underAootl. 
Oenerd  poAtion      Emerfon  obferve?,  that  "  \s  hen  glalTcs  are  put  into  frames  for 
^^\xTto7Ill       'F'^^^J'^^'  ^'»^''"«  frames  ouglit  not  U>  be  ftraight,  fo  as  both 
fwrpcndicuUrly   glailcs  may  he  in  the  fame  pUne;  but  they  ought  to  be  fo  bent 
<Mi  the  lens.         ;„  the  middle,  that  the  A\h  of  both  glalfci  nmy  be  direfled  to 
one  pointy  at  fuch  a  diftance  as  you  general!)  luok  with  fpec- 
tacles.     By  this  means  the  rays  will  tall  perpcndiculaiiy  upon 
both  glalTes,  and  make  the  objed  appear  dillincl.     But  if  they 
fall  olliquely  upon  the  glafFes,  it  will  caufeaconfufed  appear- 
mnce  in  the  objed  *. "     Martin  alfo  beni  the  framei  of  hii  vifual 
glaffes,  for  the  fame  purpofe  as  above  defcribed.     And  it  ap- 
pears from  Dr.  Wollafton's  defcripLiun  of  his  Penfcopic  Speeia* 
cles,  that  they  are  alfo  conftrucled  on  a  principle  to  avoid  ob- 
lique rays  f . 

It  is  very  fingular,  that  this  mode  of  conflru^ting  fpeflaclef 
that  the  perpen-  (hould  have  been  recommended  by  fo  many  writers  on  optici 
fcSb^^aTcd*^'^  ^^^^  '^  '^  ^^*'*'y  proved,  tliat  the  rays  of  light  which  fall  pcr- 
to  diftind  pendicularly  lipon  the  centre  of  a  lens,  enter  the  eye  placed.' 

near  it,  in  a  more  confuted  ^ale  than  thofe  rays  which  fall  upon 
a  lens  obliquely. 

Dr.  Smith,  in  his  complete  fyflem  of  optics,  gives  us  thii 
geperai  obfervalion  on  vilion.     "  That  the  apparent  diiVmcl 
nefs  and  cunfuHon  of  an  objefl  depends  upon  the  mutual  i 
clinalfon  of  ihe  rays  to  each  other  in  any  one  pencil  when 
fall  upon  the  eye."  j 

This  obfervalion  being  admitted,  let  L  L,  Fig.  I    reprc' 
a  double  conv^ex  fens,  an,  a  lay  of  light  palling  perpcndicU' 
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Aflertion 


vifion. 


General  obi. 
of  I>r.  Smith. 


ntuftration ; 
hj  which  it  is 


a  pencil  ufraji    Uriy  ihroiigh  its  centre  J  c»,  and  dn^  two  other  rays  ncarlj 
pairing  ncAT  the  parallel  lo  the  former.     The  ray  ao  fuifers  no  refraction;  bul 
win  afFai/vifion  *''*^  ^^y  *^ "  ^'^  P^^'^K  through  the  lens,  will  be  refraOed  U 
kffdiftlnd  wards  I  be  right  hand,  and   theraytfrt,  by  refraflion,  will 

turned  towards  the  left ;  ctinlcqucnlly  ihele  rays  have   not 
mutual   inclination  to  each  other  when  they  fall  upoh  tlvs  ej 
placed  near  the  lens,  as  at  x. 


•  Emcrfon's  Optics,  page  167, 

+  Pliilofuplucal  Journal,  V.  VII.  p.  143. 

I  Elementary  parts  of  Smith's  Optics,  page  7G« 
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y  But,  \etrs,  rt,  reprefcnt  two  oilier  rays  falling  upon  the 
leos  in  an  oblique  direfli on  j  thefe  ray .^  after  paflang  through 
the  len-s  will  both  be  refraded  towards  the  left  hand,  and  will 
therefore  have  *'  a  mutual  inclination"  la  each  other  when  thfy 
hll  upon  the  eye  at^,  turned  to  view  an  objefl  in  llw  dhcc- 
lion  rjr;  hence  an  obje£l  viewed  in  that  direction,  will  be 
feeo  more  diHindly,  than  if  it  were  viewed  through  the  centre 
of  ihe  fens. 

The  (ame  thing  may  be  proved  eKperimenlally,  thus;  let  a 
perfon  when  reading  with  f[>eflac]es  that  are  proper  for  hi* 
fight,  look  atter^tively  for  a  moment^  at  a  fingte  word  through 
Ihe  centres  of  his  glafles.  Then  let  him  turn  his  head,  eilher 
to  the  right  or  to  the  left,  (without  moving  the  book)  fo  that 
the  fame  word  may  be  feen  by  obtit^ue  rays,  and  it  will  appear 
much  more  ditltn€tly  than  before. 

From  what  has  been  advanced  It  appears,  Ihat  when  glafTe* 
arc  put  into  frames  for  fpedacle??,  thole  glalfes  fiiould  ftand  in 
ao  oblique  dire^lion,  that  the  rays  of  light  ilTuing  from  an  ob- 
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t}iBt  the  mc 
nifcus  is  rot  fu 
pcrior  to  the 
double  convex. 


je£l,  may  nol  fall  perpendicularly  upon  them.  Bending  the 
frames  will  noteftl-cl  ihis  purpofo,  for  the  glalfes  muft  be  pt* 
rallel,  as  reprcftnled  in  fig.  2.  where  A  B  reprcfexils  ihc 
ff«*me^  cc  and  dd,  the  two  glafTe*. 

I  have  a  pair  of  fpt^dacles  cunftruded  in  this  manner*  but 
fo  contnved,  that  the  glafles  may  be  fel  to  any  angle,  lo  fhow 
the  different  etfecls  of  oblique  ami  perpendicular  rays. 

The  theory  of  Dr.  Wollallon's  patent  fpe^tacles,  may  be 
thus  examined. 

Let  the  len^  LL  be  taken  away  from  Fig.  K  and  a  me- 

•  nifcQS  of  the  fame  diameter  and  focal  dii^ancc  be  drawn  in 

it*  place.     Then  the  rays  r*,  r/»  after  pafling  through  this 

[ens  will  meet  at  (p)  as  belbrc,  becaufe  this  lens  is  of  ibefaJfle 

focal  diftance  a^  llie  double  convex,  6y  Jlyp. 

Confe.quently  thcfe  rays  will  fall  upon  the  eye  at  j^,  in  the 
fame  ftate  of  convergency  as  before.  Whence  a  lens  of  the 
menifcus  form,  polfeflTes  no  properties,  in  theory ,  fuperior  to 
the  double  convex, 

E*  WALKER. 
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Jrttcr  to  Mr, 
Tajrbr* 


Communication  reJptBmg  the  Chay  Root,  a  Species  nf  Muddtr 
t/fed  for  dying  durable  red  Colours  in  tli£  Eaft  Indict,  By 
Jokia  Stockwlll,  £/y.  * 

Mr.  STOCKWELL  prcfenls  his  compliments  to  Mr. 
Taylor,  with  afample  of  an  article  called  CJvaya  Root,  for  the 
infpedlion  of  the  Society  for  the  Encouragement  of  Aria,  &c, 
II  is  in  much  ufe  on  the  Coromandel  coaft.  for  dyir»g.  Heac> 
companies  it  with  a  (hort  cxtraift,  which  will  aiiurd  fome 
information  concerning  iu 

If  Mr.  Taylor  fliould  taufe  any  experiments  to  be  made  opon 
it,  Mr.  SlockweU  will  be  obliged  by  being  Havoured  witb  the 
refull;  and  if  any  perfon  fliould  think  favourably  of  it,  andb* 
clefirous  of  a  t|uantiiy,  no  doubt  it  may  be  had. 

Enfi-Mia  fVarcftrm/ts, 
Crutchid  Friars t  234  A%,   1803. 

♦  Midc  to  the  Society  of  Arti,  Adcljihi,  and  pdntcd  ui  Vojumg 
XXL  of  tbc'ur  Tranfadiont , 
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the  BeHgiil  Commercial  Confuttationtf  the  2Uh  of 
Apni,  1798* 


To  W.  A.  EoMoNsTONf,  I£fq.  Sccretaf^  to  the 

Board  of  Trade* 
SIR, 

I  BAVft  the  honoar  lo  acknowledge  ibe  receipt  of  your  Letter  to  the 
letter  of  die  Slit  uIl  informing  me  that  1  was  delired  by  the  ^'J^J^^  ^^"^ 
Buard  lomake  fome  experimejits  with  the  Chay  Root,  and  to 
report  whether  1  think  it  will  be  of  any  ufe  lo  Ihe  dyers  or 
calic»>-prin1erf  at  home. 

It  is  rather  furpriJing,  confidering  (he  pains  that  have  been  The  Ch«)r.ro(>t 
taken  in  Europe  to  difcover,  or  at  lead  to  imitate  tfie  method  J^i^'j^rid  Mrml-" 
of  d^ing  the  Turkijh  or  Adriojiople  red,  that  fo  littfe  attention  ncni  red  to  cot- 
has  been  paid  to  the  equally  beautiiuland  perraanent  red  given  ^"'^* 
to  their  calicoes  by  the  natives  of  ihe  coaft  of  Coromandd, 
Although  full  accounts  of  the  pra6lice  of  calico  printing  in  the 
Eafl  Indie*  were  fent  home  long  ago  by  the  miflionary  Costir 
Doox,  M.  Poivre,  and  oihers,  it  does  not  appear  ihat  the 
European  arti(!s  havt  ever  tried  their  (kill  in  the  C/i^ry  root, 
the  drug  by  which  ihe  admired  red  colour  is  produced.     I  Imve  Not  prtHrcall; 
never  heard,  at  leail,  of  any  fuch  alteropls,  nor  do  1  bef Jeve  J^""**"  "'^"' 
that  the  root  has  ever  been  fent  home.     It  is  evident^  from 
the  manner  in  which  this  drug  is  mentioned  by  Dr.  Bancmft, 
in  hit  '*  Experimental  Refearches,"  p,  [74-,  thai  well-informed 
writer  had  never  feen  it,  which  I  think  could  fearcely  have 
happened^  bad  it  been  at  all  known  to  the  London  dyers. 

It  IS  probable  that  the  tedioufnefi  of  the  Indian  proccf;;,  as  Th*Tndjiin  pre. 
dcfcribed  by  thofe  who  fenl  home  the  accounts  of  it,  confining  "^!  apparcuriy 
of  many  tirefome  manipulaiious,  continued  during  a  period  of  ^  *^"*' 
nineteen  or  twenty  days,  deterred  the  European  artifts  froni 
trying  the  effeQs  of  the  Chay  rnot  in  dying  or  printing  their 
cottons.     What  may  appear  more  extraordinary  is,  tliat  (he 
fAme  caufe,  co-operating  perhaps  with  the  natural  indolence 
of  the  people,  and  their  having  cheaper  though   inferior  red 
dyes  at  hand,  has  prevented  the  ufe  of  this  root  from  obtain* 
ing  in  Bengal ;  for,  fo  far  as  I  can  learn,  it  is  not  ufed  in  this 
part  of  India.     The  natives  here  are  content  wllh  the  red  q^^^      ,  ^ 
produced  by  the  Aul  Munjiet  and  other  drugs  though  the  co-  ufed  it  Bcnj 
loun  yielded  by  Ihefeare  far  inferior  to  lliolc  of  Madras  calicoes, 

On 
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Zxperttn«ntt  to 
(bew  whether 
the  Chay  root 
might  U  of  va- 
lu;  ia  Europe* 


On  (h»s«ccount  I  am  furprifed  at  the  racafarc  which  has  been 
fidopted,  of  fending  round  hither  fuch  a  large  quantity  of  the 
CKuy  root  from  thecoaft,  I  apprehend  very  little  or  none  of  tt 
will  be  purchafed  at  Uie  approaching  fale,  in  which  cafe  it  mufl 
be  eilJier  rciamed  lo  Madras  or  fenl  to  England,  The  cxpe- 
dtcncy  of  this  laft  meafure  mufl  depend  on  the  poflibrltly  of  fo 
abridging  the  proccfifi  of  dying,  or  printing  cottons  with  Chtty 
root,  that  the  Englilli  artifts  may  find  it  worth  their  while  to 
have  recourfe  to  it  for  the  reds  and  purples,  inflead  of  the- 
Smyrtm  madder,  or  whatever  other  drugs  they  ufc  for  tht^fe 
purpofesat  prefent. 

To  afccrtain  this  point,  I  have,  agreeably  'f*  the  inftrucltonsof 
Ihe  Board,  made  feveralexperimentii  w  ith  the Chay  root;  indeed 
as  many  as  the  (hortnefs  of  the  time,  and  my  other  avocalions 
would  permit.  From  the  refuli  of  ihefe  trials,  I  entertain  great 
hopes  ihat  the  Englilli  calico-printers  will  not  only  fhorten  Ihe 
procefs,  fo  much  as  lo  fmifh  it  within  a  tenth  part  of  the  time 
required  for  the  Indian  procefs,  but  that  they  wilt  by  the  Oiay 
root  dye  their  cottons  of  a  brrghier  red  than  can  be  done  by- 
madder,  or  any  other  vegetable. 

It  i(  needlefs  to  delail  the  many  triah  I  made,  which  either^ 
Atrni  Of  galled  i  ^^-^^^^  allogether,  or  fucceeded  in  a  very  imperfea  degree.     I 
'^m  Jhali  therefore  only  mention  that  procefs  which  I  found  to  an* 

^t^  fwer  beft,  and  by  which  the  piece  of  cotton  cloth,  which  I 

^^^^  berewith  fend  )oa  for  the  infpeftion  of  the  Board,  was  printed^ 

^^^H  Having  made  a  decoflion  of  two  ounce<^  of  powdered  Hitrr, 

^^^K  (the  fruit  of  the  MyroboIonaCItrona*)  in  a  quart  of  water,  I 

^^^^  took  a  piece  of  Madras  cotton  cloth,  and  boiled  it  in  the  de-^ 

thea  tvithei »      co^ion  for  about  half  an  hour.     Having  taken  out  the  ctothi 

I  and  waflied  it  well  with  cold  water,  I  dried  it  in  the  fun,  and 

afterwards  had  it  properly  ironed  and  fmoothed  for  the  pencil* 
Msxi  adefign  I  then  took  fome  of  the  acelite  of  alumine,  made  in  the  man« 
'^*'^'f*^^mhle '  "^'  diredtd  by  Dr.  Bancroft,  and,  thickening  it  properly  with 
gum-arabic,  1  ddtneated  a  flower  with  this  mordant  upon  th 
cloth,  and  dried  it  in  the  fun,  I  aflerwards  waflied  the  do 
in  cold  water,  to  clear  it  of  the  fuperfluous  acelite,  and  dried 
it  again  in  the  lun.  I  then  infufed  about  two  ounces  of  the 
Chuy  rfl<J/,  coarfely  powdered,  witli  about  a  quart  of  waleri 
in  a  veflel  wett  tinned,  and  fetting  it  on  the  fire^  as  foon  as  the 


Coctoa  wi» 


irailied, 


Aleppo  galls  will  probably  anfwcr  as  weli  as  tht  Htrr, 


liquor 
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began  to  grow  warm,  I  put  the  cloth  into  it,  and  lei  it  and  boiled  in  the 
main  until  it  had  boiled  about  half  an  hour,  daring  which  Qhav°roou 
«  cloth  was  frequently  Airred.     I  then   look  it  out,  and 
iviijg  rmced  it  well  with  cold  water.  I  put  it  to  dry  in  the 
n.     The  delineation  of  the  flower  now  appeared  of  a  good  Itga?eagoo4 
right  red,  and  the  ground  of  ihe  cloth,  though  flighily  tinged^  "  * 
Vas  much  lefs  fo  than  1  expected.     By  walhing  it  again  with  which  flood 
(Oold  water,  and  afterward*  with  foap  and  water,  and  ex-  J^*  ^"*j  ^" 
|>oGng   it  for  a  whole  day  to  the  fan,  during  which  it  was  ibap,  and  dearth 
Irequently  befprinkled  widi  water,  1  bfouglil  it  to  the  llate  in  ^7m^^  ^ 
irhich  you  now  fee  it.     The  whole  prc>cefs  has  only  taken  up 
•bout  fix  and  thirty  hours.     I  fhould  have  mentioned  that  the 
wafhing  with  foap  heighlcncd  the  brightnels  of  the  red  con- 
fiderably. 

Making  allowance  for  my  want  of  experience  in  the  prad^ice  This  rough  e/Tay 
of  dying,  and  conlidering  the  great  improvement  which  may  "  =**t""**8^» 
be  cxpcded  in  the  procefs  from  the  fuperior  Ikill  of  the  Englrfli 
mitxQsf  I  think  we  may  conclude,  even  from  this  iniperfc^ 
€ilay»  that  the  Chay  root  will  be  a  valuable  acquififion  to  the 
Englifti  calico-printers.  1  therefore  recommend,  that  fo  much 
«f  the  root  as  may  remain  unptirchafed  at  ihe  lalej  or  at  leaft 
that  a  part  of  tl  may  be  properly  packed  up  and  feiU  to  £ng- 
Jand  by  one  of  the  fliips  now  under  difpatch. 

Tbii  drug  is  the  root  of  a  plant  called  by  the  botanills  Olden-  Some  Kcountgf 
hndia  UmUllaia,    I  have  not  met  with  it  in  thi*  part  of  India;  ^^  ^^S* 
but  it  grows  naturally  on  the  coafl  of  Coromandel,  where  it  is 
alio  cultivated  in  great  abundance^  for  tlie  ufe  of  the  dyers  and 
^ico-printer«. 

The  fample  which  you  fent  me  appear*  to  be  of  a  good 
tjoaliCy,  and  in  good  condition*  It  is  faid  that  the  root  will 
femain  with  its  virtues  entire  for  feveral  years,  and  that  they 
•re  even  improved  by  keeping,  if  (his  be  the  cafe,  and  pro- 
vided the  dyers  at  home  find  it  anfwer,  ihis  circumJlance  is  a 
*ery  favourable  one,  and  mufl  enhance  the  value  of  the  drug 
•t  an  article  of  commerce. 

I  am,  &c* 


£fport  Warthoitfi, 
6th  April,  1798, 


(Signed)        J.  FLEMING, 
InJpcBor  qf  Drugs, 


Minute 


fiM 


siroivs  to  aAist  watcSi 


Mnuie  qfthc  Board  qf  Trade,  dated  April  1 0,  1798. 

Opinion  of  th«  The  Board  areof  opmion,  that  the  refult  »f  the  Infpeflor'f 
».)ard  of  Trade,  pjjp„i,j,e„j5  will  afford  very  acceptable  information  to  the 
that  the  loot  will        .  .  ,  .       . 

be  Kcepribk  to  cahco-prinlers  in  England  j  and,  if  their  opi;rattons  (hould 
ctitco-printcrt,   prove  his  ideas  to  be  well  founded,  the  plant  may  prove  a 

and  of  value  CO         ,,,  .-,  ,  ^„  r  ^  \^  ^ 

cbe£.  I.  Com*  valuable  acqutfition  \o  the  manuraclurers  ot  Great  Britain, 

p^nj*  and  alfo  an  arlicle  of  commerce  from  the  coafl  panicular!/ 

cfefuf,  as  there  is  a  wantof  coaf!  articles  of  low  value,  at  well 

fight,  as  a  fufficiency  of  ponderous,  to  make  up  a  proper  cargo 

for  a  large  fliip,  without  fwelling  its  value  la  too  great  a  rifkj 

as  would  be  the  cafe  were  a  fhip  to  be  loaded  entirely  vriib 

piece  good*. 


k 


XIII. 

Btftription  of  an  Afrfmratusfor  rmfmg  Water  by  the  Fall  of  Waft 
Water,  By  Mr,  SnARftts,  Portrait  Fatnter,  Baik,  Co^w 
municated  by  the  Author, 

Adramtiges  to     JlLV^ERY  dfop  of  water  that  fa!ls  may  be  cor>fidered  at  4< 

dJ/faU  of  water  '^*^"''*'  power  capable  of  doing  fonve  work  ;  and  tt  would  b« 

prodii^ive  of  confidcrable  benefit  in  many  domeftic  and  ma* 

tiufafluring  exigencies,  if  fmall  flreams  and  currents  defcend», 

ing  along  the  fides  of  hilts,  or  even  through  the  meadows, 

were   employed,    by   the  application   of  fimple  roach inery» 

to  afli^  the  labours  of  man.     I  am  informed  that  numeroui 

lillle  milh  for  grinding  com  are  diftributed  over  the  face  of 

the  country,  in  Portugal,  upon  very  inconfiderablc  rivulets ; 

where  they  not  only  add  to  the  general  produ6l  of  human 

work,  hut  may  alfo  perhaps  lend  to  equalize  the  price  of  grain 

to  the  confumcr.     And  indeed  if  it  beoonfidered  that  a  fmall 

ftream  of  about  a  yard  wide,  running  over  an  obftacle  to  the 

depth  of  an  inch,  and  having  fpace  to  defcend  through  lwdv« 

inches,  would  do  half  as  much  work  in  the  21  hours  as  a  horfe, 

whether  in  grinding  corn  or  turning  an  engine^  or  ralfing  water 

for  ufeful  purpofes,  we  thall  be  ftruck  with  the  neccflily  of 

enquiring  whether  any  falling  water  whatever  ftiould  be  fuf- 

fered  to  defceod  without  due  employment  in  iti  courfe. 


Small  mi  Hi  in 
Portugal. 


A  very  fmali 
brook  may  do 
workv 


i 


■KCINC    TO    RAISE    WATt». 


I 


The  ingenious  gcnlleman  who  has  favoured  me  wilh  the 
fkelch  from  which  Plate  XVI.  was  made,  lias  direcled  his 
invention  to  teach  us  how  the  wafte  vvaler  of  our  apartmentt, 
und  otlier  fimilar  places,  may  be  made  to  raife  other  waler  m 
iti  defcent ;  and  the  fimpfe  engine  he  propolcs  for  that  purpofe 
confifls  of  ihe  following  par(s : 

A,  B,  andC  rcprefent  three  veflTels  or  compartments.  The 
opper  compartment  A  h  an  open  trough,  or  wafle  receptacle, 
which  can  be  emptied  into  the  fecond  clofe  vefli;!  B,  by  turn- 
ing the  cock  Dj  whirh  cock,  by  the  fame  motion,  opens  the 
communication-pipe  I  uijd  an  atr^pipe  H,  to  fuSer  the  included 
air  to  iflTue  out.  N  and  M  are  the  two  legs  of  a  (yphon  ;  the 
fliorter  N,  conraunicating  with  the  refervoir  O,  containing 
watert  and  the  longer  M,  communicating  vvith  a  trough  P, 
at  a  lower  level  which  overflows  Inio  the  drain.  The  cock  F, 
by  the  fame  turn,  opens  or  Qiul^  both  thefe  pipes  at  once. 
And  hii}),  iHe  pipe  G  forms  a  communicalion  from  the  upper 
|itrt  of  the  receptacle  B  to  the  upper  part  of  C.  The  procefi 
may  be  thu-*  explained  ; 

When  D  is  opened,  the  middle  vedef  B  receives  wafte  water 
from  A.  1*  D  be  then  ftiul  and  F  ofit^ned,  the  longer  f)phon- 
kg  M  admits  the  wafte  water  to  tlow  into  F  ;  feaving  a  fpace 
ID  B  wherein  the  air  in  C  as  well  as  B  expands  (with  a  diml- 
niftied  fpfing)  by  means  of  the  pipe  G.  The  prelTure  of  the 
ilmofphere  on  the  water  in  O  will  therefiire  raifu  that  fluid 
into  G,  provided  the  height  be  not  luo  great  j  and  if  the  dif- 
ference between  the  heights  of  the  vctTcls  B  and  C  be  equal  to 
tlttl  between  O  and  P,  the  quantity  of  heOi^  water  raifcd  may 
equal  that  of  the  wade  which  defcends  from  the  greater 
height. 

The  cock  Eferves  to  draw  off  the  water  fo  raifed;  at  which 
time  it  i«  convenient  that  the  cock  F  fhould  be  fliut ;  and  thii 
ihould  alfo  be  done  whenever  the  cock  D  i&  opened.  This 
may  cafily  be  made  lo  lake  place  by  a  fimple  connection  be. 
tween  the  cocks^  witiiout  depending  on  the  ikill  or  diligence 
of  Ibe  fervant. 


Eiigtne  for  em* 
ploying  «ralie 


wacer* 


DercriptitKi. 
It  ii  a  fypKoQ 
with  cuispu^ 


Thi  fo«r 
runi  down  one 
kg  I  and  clean 
w.iter  *(ctad»  by 
ttic  other. 
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AOVABfTAGES  OP    4    l*AftGB    K>fXFE    iN    JIIAKlTtC    PEKf* 

On  Gridiron  Penditlum  Bods  ampoj^d  qf  Lead  and  Ircm     B^ 

Mr,  BtNZENBCRC  *. 


Iff,  B*  eiiH>loyt 
Ie4d»  on  •ccouftt 
of  its  gf«»t  <iiii- 
Ubility. 

His  compenf*- 
tl«n  made  by  « 
central  rod,  »6| 
iochei  by  ^  Ao 
Inch; 


lei  9dTantH;e». 


ModeoTcorredl* 
iii^  the  compen- 
taxjoia* 


Ml 


R.  B.  WIS  induced  to  employ  lead  on  account  of  its  great 
dilatability,  which  is  lo  iron  as  2.37  to  I,  fo  that  16.5  inches 
of  lead  compenfate  1.3  oi  iron ;  and  he  chofe  iron  in  prefer- 
ence to  fteeJ,  becaufe  eafier  to  work.  The  compenfation  was 
made  by  a  (ingle  rod  in  Ihe  centre.  i6|  inches  long,  French 
meafure,  and  |  an  inch  thick*  It  wa^  fimpl>  pinned  into 
gorges  in  the  crofs-piece  of  copper;  but  the  other  parts  of  the 
gridiron  were  rivetled  in  the  ufual  way.  The  iron  rods  were 
made  of  the  beft  thick  iron  wire. 

The  materials  of  this  ptindultim  are  cheap,  and  it  may  be 
made  in  a  couple  of  days.  As  the  pre(Ture  takes  place  in  a 
vertical  dire^ion,  there  is  no  danger,  according  to  Mr.  B.  of 
rods  of  thefe  dimenfions  bending. 

To  cor  reft  the  compenfation,  the  central  rod  of  lead  muff 
be  left  fo  long  that  we  may  be  fure  the  compenfation  is  in  ex* 
cefs.  The  quantity  of  error  may  then  be  found  by  the  freezing 
apparatus,  and  how  much  it  is  requiiilc  to  cut  from  the  rod  may 
be  calculated  with  the  greateft  exa^nefs. 


On  (he  Advantages  qfa  large  Knife  in  making  Pens, 
rejpondem. 


By  a  Cor- 


I 


SIR, 


To  Mr.  NICHOLSON. 


The  edge  of  i      UsEFUL  difcoveries  are  fometimcs  derived  from  the 

Urg*  knife  ii      f^on  occortences  of  life  ;  and  that  which  T  am   now  £Qrntr  to 
better  than  that  .  .  .  r    i  -     i  •     .         « i  ,  ^ 

oltfliuUone.    mention,  is  a  mere  accident  oi  this  kmrl.     About  three  years] 

ago^  I  took  up  a  large  pocket  knitie  which  had  been  newfj 

ground,  and  ufed  it  for  making  a  pep,  and  was  not  a  little' 

furprized  to  lind  that  it  anfwered  the  purpofe  much  better  than 

*  ytigfs  MagaziH  fuer  dtf  ntvejlfn  Zufiandt  de  Naturkumdt^ 
Vol.  IV.  p.  787. 
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A/  penknife  I  ever  had.  I  mentioned  thb  ctrcumflance  foon 
after  to  the  cutler  who  made  the  knife.  He  faid  that  he  had 
DO  doubt  of  the  truth  of  my  obfervation,  a*  lie  could  harden 
and  temper  a  [arge  blade  better  tlian  a  fmall  one ;  becaufe 
Ihere  is  more  diiliculty  in  afctu^taimng  ihe  proper  degree  of 
heat  ia  the  latter  than  in  the  former. 

And  it  may  perhaps  be  a  mechanical  truth,  that  a  (Irong  And  perhapi  the 
biife  will  overcome  the  refidancc  of  a  hard  quill  with  lefs  ex.  ^«*»*^»J  ef- 
ertion  of  the  hand  than  a  weak  one.     The  blade  of  the  knife 
thai  1  ufe,  and  which  gave  rife  to  thefe  obfervatioas,  is  four 
iocbcsin  length  and  half  an  incli  in  breadtlu 

It  may  perhap*  be  fuppofcd  that  a  knife  of  thcfc  dimenfioni  Itra*y  wjth  ton* 
is  improperly  conHrudled  lor  cutting  the  fides  of  a  pen  inlo  a  vlnuctV^'^rd' 
curvcj  but  it  will  be  found,  on  trials  that  the  breadth  of  thea»  a  peakotfc 
blade  is  no  impediment,  for  it  is  tiie  form  of  its  edge  which 
it  receives  by  whetting,  that  renders  a  broad  blade  quite  as 
manageable  as  a  narrow  one. 

■|^  I  am,  SIR, 

^^^B  A  conjlanl  Reader  of  your 

^^^V  Truly  valuable  Journal 

Bore&22,   ISOi.  W, 


k. 


XVI- 


icaiion  rtfpeBing  an  Article  Jent  from  the  Eajt  Indite, 
mtder  the  Name  of  Gum  Kutecra,  and  qf  which  a  targe  'iiuan* 
iUy  has  been  lately  imparted  into  this  Kingdom,  Bj/  Mr, 
John  Cowje*, 


To  Mr.  TAYLOR, 


SIR, 


1  HERE  is  a  gum  produced  in  fe\''Cral  parts  of  Oude  and  Cum  rcfcmbrm  J 
the  adjacent  provinces,  Co  nearly  refembling  gum  Iragat'anlh,  8-»*6*c»nth, 
ai  to  have  been  taken  for  it  by  many  ;  and  large  quanliiies  of 
lit  of  late  years,  have  been  imported  ijilo  Europe,  under  thii 
mlDaken  opinion.  But  it  is  now  well  afcerlatncd»  that  this  gum 
(which  in  the  country  language  is  called  kuieera)  if  the  pro- 
duce of  a  particular  tree,  of  quite  a  different  fpeeies  from  the 

•  Sociftyof  Arts,  Vol.  XXI. 
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nous,  or  appli- 
obte  to  the  iasac 


pcion  of 
lam  kutecnu 


It  promtren  co 
he  itfefut  tn 


are  now  in  clic 
houfet. 


Ct;>l    KCTlKftA. 

thorny  buQi  which  yields  the  tngacanth  ;  and  being  ttnper-* 
(e€L\y  foluble,  and  poflefTing  but  tittle  of  a  glutinous  nature^ 
^renders  it  inapplicable  to  (he  purpofes  for  which  gum  (i 
canih  is  ufed.  I  am  neverthelefs  of  opinion^  ihftt  this  gu oil 
mrglit  be  foun4  ferviceable,  in  one  way  or  oUier,  to  fomc  of 
the  art  4  and  manufadurcB,  and  am  therefore  tndaced  (hortl/ 
to  defcribe  it,  and  the  ufe  to  which  it  is  applied  in  India«  witb-' 
a  view  of  exciting  any  of  your  ingentons  correfpondents  1<|* 
ffnake  experiments  on  it,  and  determine  its  real  ^'alue,  or  ab» 
folute  inutility. 

The  kiiteera  is  in  Joofe  wrinkled  drops  or  piccei,  void  of 
fmetl  and  tafte,  of  a  whttifh  colour,  and  moftlj  tranfparcnt. 
In  water,  it  ilowly  forms  itfelf  to  a  pulp  or  jelly,  and  is  ncarljf 
taftdef*5  but,  if  pounded  well  in  a  mortar,  nnd  then  boilcdi 
in  water  for  fiReen  minutes,  fKrring  it  all  the  time,  it  will  b^ 
found  cmnpUtcly  dijjbtvcd,    A  tea-fpoonful  of  this  powder  grv< 
to  three  pints  of  water  the  confiftencc  of  capillaire.     Might  it 
not  in  this  Aate  be  of  ferviee  to  painters  and  artificial  florlf^s^ 
or  even  ufcd  to  give  a  glofs  ^  {ilki2»The  natives  of  Endisj 
make  a  varnifh  by  mixing  katecra  with  other  gums  ;  and  (j 
have  been  told,  they  likewifc  make  ufe  of  it  in  the  printing 
calicoe?.     It  J*  the  principal  ingredient  in  a  medicine  they  girei 
to  their  horfes  in  certain  difeafes,  and  in  this  refped  Is  of  verf  i 
general  con  fu  nipt  ion. 

I  fhatl  only  tidd,  thai  many  tons  of  this  gum  are  now  lyli 
in  the  Eafl  l;i>.lr4  CompanjS  warehoufes,  lijinlty  uiftaleab!^, 
that  will  not  fell  lor  more  than  tlie  'Uril  coil  in  India;  and  il 
this  notice  ihall  be  attended  w'nh  beneficial  confequences,  I 
fliall  derivre  great  fatisfaifkion  in  fhr  retlcflion  of  havin|^  ferved^ 
the  interc^  of  the  fpeculalors  in  this  drug,  among^  whom  Im 
cotild  furinerly  nutmber  royfelf ;  and  I  believe  I  was  the  fird 
importer  of  it  into  this  country. 
I  am,  SIR, 

Your  moft  obedient  Ser vajf^ 
Finlhufy^fquarc,  JOHN  COWIE* 

2M  Ma^,    \b02. 


XVII. 


CALVAIflC    BXPfiRIMENTt   WITH   ICI. 
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XVIL 

l^xpcrmenti  xtith  let,  and  a  Method  qf  reAdtring  the 
re  Aitra&ian  of  Ihc  Pzh  very  etidevt.  By  S.  P. 
lER,  ofJodoigne^  Member  of  ihe  Society  of  Emuktion, 
iira!  Hifiorif  and  Phj/fics,  at  Bruffi:h  ** 


ILED  myfelf  of  Ihe  firft  froIVs  Ihii  year  to  roake  fome 
en  Is  on  ice,  both  as  an  iJilcrpofed  fubnanee,  and  as 
?r  and  condu^or. 

iment  I.  A  pile  was  formed  of  eighty  pairs  of  plates  of 
i  lilver,  and  as  many  very  thin  difks  of  ice»  It  nol 
not  give  the  flighteft  fliotk,  but  did  not  excite  the 
e  on  the  tongue,  or  produce  the  fmalkJl  luminous 
I  left  it  ilanding  for  fevcral  hours,  but  found  no  dlffer- 
he  refult. 

2,  I  arranged  ninety  ditks  of  ice  in  pairs  with  a^  many 
iecesi  and  placed  between  the  pairs  pieces  of  parttv 
ipregnaled  with  a  folution  of  fait.  This  combiUAtion 
1  no  more  eflefl  than  the  preceding* 
(.  The  fame  number  of  ditks  of  ice  were  paired  wllh 
of  zinc,  and  wet  pafleboardi  interpofed  as  before,  with 
refult. 

k  I  made  a  pile  of  a  hundred  and  twenty-eight  pairs 
ind  filver,  interpoCng  palleboard  impregnated  with  a 
ution.  This  pile  gave  fuch  flrong  fliocks,  that  they 
\  to  the  fhoulders  with  violence.  On  forming  tlie  urcle 
lie  with  the  hands  armed  with  little  pieccfi  of  ice,  all 
er  of  giving  a  Ihock  was  intercepted.  I  then  took  a 
ice  in  my  mouih,  and  brought  it  into  contact  with  llie 
of  the  pile,  while  with  my  hand  I  touched  its  bafc  ] 
die  was  perceived  on  my  tongue, 
haw  prevented  my  purfuing  this  inquiry  any  farther. 
aft  return,  I  will  pair  diflts  of  filver  with  cart  difks  of 
of  iime,  of  pure  potaili,  and  of  fulphur  of  potafli, 
to  produce  in  the  firft  two  cafes  an  aflion  of  phyfical 
and  in  Lbe  lail  a  chemical  a^ion,  after  tlie  manner  of 


A  pile  of  Bo 
pairs,  fqjanitcd 
by  tbindiflti  of 
ice,  produced  na 
ef!ca. 


A  pile  of  90 
pjiirs  of  ice  and 
iilver,  with  wet 
paActxMrd  inter-* 
pufVd,  had  na 
e^c€t^ 

Ice  with  line 
was  e<ittalij  in. 
afltive, 

iiS  pairs  of  xjnc 
and  filvcr,  fepa- 
rarcd  by  wet 
pafteboard,  gaiTt 
ftroflg  ftocJu 
felt  in  the  Oioul- 
dcrs  j  but  if 
toucW  with  a 
bit  of  rce  held  in 
the  haiid,  no- 
ching  wu  h\i* 
JtcDuldnotcvea 
excite  tJltc, 
when  the  com- 
municadon  was 
nude  wiih  ice* 
Farther  experi- 
ments propoCed 
with  muriite  of 
lime,  pure  pot- 
aili»  and  faJpKu- 
ret  of  p«utb* 
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CALTAItIC    EXPEKIMEMTS    WttH    ICK. 


I 


Ooa  pHtoT  140  Exp,  5,  On  a  pile  of  140  Ceries  of  zinc,  filver,  and  paft« 
^•^jj* 'J^^ll*^  board,  impregnated  with  a  Tolution  of  fait,  I  placed  an  iron 
wa»  fufpendcd;  pivof^  and  OH  this  pivot  a  very  delicate  and  fenfible  compaft 
needle*  The  friflion  was  almoft  nothing.  I  firft  applied  one] 
hand  to  the  bafe  of  the  pile,  and  I  carried  the  other  near  toj 
the  needle.     I  obferved  a  flow  and  ofcillaling  approach  ;  but 


on  appn^acHiug 
the  hand  to  it, 
aa  olcitlatory 
mocijd  look 


wire  commam* 
citing  with  the 
pile,  at  the  dif- 
tinc«  of  feme 


maeneiic  attrac-  ^^^  needle  was  inceflantly  invited  to  refume  the  magnetic  di- 

vco  appeared  t«s  reflion,  whence  I  inferred,  thai  the  polar  alLraclion  exceeded 

£e*kftriL'       ^^  elearJc.     I  tf led  then  to  render  the  tranfmiflion  of  the  fluid  1 

more  cafy,  by  making  it  glide  over  a  metallic  condudor,  as 

brafi  wire  ;  but  the  refult  was  the  fame  as  when  1  made  th«l 

fluid  pafs  through  my  arm. 

A  common  pin,       Eip.  6.     To  the  magnetic  needle  ufed  in  tht;  preceding  ex- 

w'^wf ,  w]^  perimenf,  I  fubftituted  one  made  of  a  pin,  the  movement  of 

aiiraaed  by  a     which  alfo  I  rendered  very  free,    l  approached  ihis  necdfe  with 

the  extremity  of  a  brafu  wire  that  communicated  with  the  bafc 

of  the  pile,  and  I  perceived  it  turn  with  rapidity,  at  the  dif- 

tance  of  a  few  linc^,  to  ruili  acainft  the  wire.     A  fimibr  com- 
Unea 

nfkunicatjon  eilabiiflied  through   the  arms  a^orded  the  fame 

refuJt. 
A  filrcT  thread,  Eip*  7.  I  plact?tj  on  the  fummit  of  the  pile  an  iron  knitting* 
rufpendcd  hotti  needle,  bent,  and  tufjiended  toil  a  filver  thread,  as  it  is  called, 
ji«dic>  plated  ufed  for  embroidery.  1  completed  the  circle  with  one  of  my 
on  the  fummit  fingers,  appToathing  tlie  thread  gradually  with  it.  At  a  certain 
aiiTaatd  by  the  diftance  tlie  thread  applied  itfclf  to  my  linger,  and  remained 
iingcr.  adhering  to  it,  though  it  was  perfe^lly  dry. 

When  the  com-  £ip.  S.  I  repeated  the  preceding  experiment,  only  form- 
mttnication  w«  j^^^  ^^^  communication  by  means  of  a  bra fs  wire.  Theat- 
braU  wirf ,  vivid  tradive  efiefl  equally  took  place,  and  very  vivid  fparks  were 
fparlts  i*ere  given  out  between  the  wire  and  the  thready  which  oxided  the 
filvl"  wnct'     latter  over  all  its  furfaoe^  and  melted  a  part  of  it  feveral  lines 

Micd,  and  part      jn  length. 

T!w  lame  rffcCts  "^'^  ^''^^*^  experiments  were  repeated  agreat  number  of  timeti 
took  place  re-     and  always  wi{h  the  fame  fviicefs. 

STfiWcV  thread  ^^'  ^*  ^^  ^'*^*  upper  dilk  of  a  pile  of  97  pairs  of  zinc  aw 
fufpcndcd  from  a  filver,  I  fixed  an  iron  wire,  and  fufpended  to  it  a  fimilar  fih 

wire  filed  to  the  tj^read.  At  the  fool  of  the  pile  was  a  communicating  bafil 
fummit  of  the     ,  r  »     -  r  r  1         tv-      •  i        * 

pile,  wai  at-       in  which  was  a  fulution  ol  fait.     Dipping  one  hand  into 

traaed  by  one  bafin,  and  bringing  the  other  near  the  thread,  this  iromedlut< 
wther  wjs dipiwd  came  and  ftuck  to  it.     When  1  took  my  hand  out  of  the  U*fu 


iHread  imroediately  quitted  the  other,  bat  ftuck  to  \i  again 
fwfaen  J   rcdipped  toy  hand  inlo   the  bafin ;  and  fo  on  aller- 
tatdjr. 

Bjtp*  10.     I  repeated  the  preceding  experiment^  iiKtng  a 

>rafi  wire,  in  order  to  obtain  more  firranef*  in  the  conlacl  with 

le  thread,  into  a  block  of  lead,  placed  on  the  tabic  on  one 

ide  of  (he  pile.     1  ben^tlie  wire  into  a  crook,  and  fufpended 

^irom  it  an  embroidering  thread,  which   I  placed  at  a  (mall 

^didance  from  the  knob  of  the  pile.     As  often  as  1  held  one  of 

^^my  hands  wet  againjl  the  bloi  k  of  lead,  and  dipped  the  other 

into  the  water  in  the  bafln,  the  iliread  applied  itfilf  to  the 

button  of  thepile^  and  iluck  there;  but  it  quitted  ttas  foon  as 

^4  interrupted  the  coramunicalion  by  v^iihdrawlng  either  band, 

^Tbts  eKperiraent,  repeated   more  than  fifty  limes  folIowLng, 

was  conflunU)  attended  witli  the  fame  refult. 


Wo  a  taGn  of 
(*k  and  vtAier 
commutiicAting 
with  the  pile, 

A  (ilvcr  thrcw)^ 
fufj^n^rd  frolu 
t  wire  fixed  ill  • 
bfock  of  lead  oa 

atIr4£t«S(J  by  tlic 
knob  of  the  pile, 
when  OQC  hand 
W3I  dip{}ed  into 
the  b-ifmi  4fid 
the  other, 
wetted y  touched! 
the  lead  ;  but  oH 
removing  eitlter 
huid,  thectfcA 
ceafed. 


XVIIL 


krimenti  on  the  A&imty  of  a  Galvanic  Pile,  in  tL^hlch  thin 
'Ota  of  Air  are  futifiitutid  injtead  of  the  Wet  Bodies,  By 
r.  Dyckboff  *. 


» 


M.R.  RITTER  ha?  obferved  t»  that  all  fubftances  which, 
•«vhc*i)  tntcrpored  between  the  conflituent  parU  of  the  pile,  ex- 
citecle^riciiy,  are  aAive  only  fo  far  as  they  contain  moifture; 
and  he  atferts,  that  it  is  iropufliblc  to  conftrud  an  adive  pile 
without  the  inlerrentJon  of  a  wet  fubHance.  I  lake  the  liberty 
to  nppofe  lo  lUh  adertion  an  experiment,  by  which  it  is  con- 
tiadicled.  1  cooftrucled  a  pile  with  difks  of  copper  and  ainc, 
«nd  little  bits  of  thin  green  glafs,  about  the  fizc  of  a  IcnliF,  three 
of  which  I  placed  triangularly  in  the  intervals  that  feparated 
tbe  metallic  plates.  Thus  between  each  pair  of  metals  I  had 
a  thin  tlralum  of  atr  in  Head  of  a  wet  fubAance  ;  and  the  fol- 
Vwing  w<^fe  the  refults ; 

I*  A  pile  of  ten  pairs,  tried  by  the  condenfer,  alfe^ed  the 
ttcifUoiiieter  as  powerfully  as  a  comiDon  pUe  of  tive  pairs* 

•  roigfs  Magaxin  fuer  den  mewvtfitn  Zuflattd  der  Naturkundtf 
Vol.  IV.  p.l&L 

t  Tottltigeniblatt  der  allgcmtinen  Litteraturztitung,  1802| 
No.  1 9 J. 

Voi.VlL— Afril,  MO*.  X  2.  The 


Rlttfr  air-:rtt| 
thit  moJ*lufc  il 
ncceflary  in 
Volci'i  pile* 


fiat  a  pile  of 
copper  and  tioe 
in  pairS;»  fepa- 
rated by  bit!  of 
gUfs,  Co  J3  to 
interpofe  air 
alone,  exhibits 
clcdricjty  j 
chough  only  in  « 
degree  equal  Co 
th*t  of  a  com- 
mon pile  iutf  ai 
hjgb^ 


i 
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CrrLORESCCWCR,  Sec,  or  glais  tobss. 


I 


Dtinp  air  i\4         2.  The  adiion  remained  invariable  as  long  as  the  atr  conii' 
****  *'*'^*'  **      nued  dry  ;  but  damp  air  appeared  lefs  favaurabte  lo  the  pile, 
patfijtfy*  5.  The  fame  degree  of  elcdf icily  was  communicated  by  the 

The  ekaridry    pjig  (^  ^  Levden  pbial. 

to  the  Lcydca         T  "C  platci  wefc  only  three  inches  in  dtameter.     Ai  they 

P*»'*'*  had  already  been  ufed  for  a  pile  in  which  wet  fubdances  were 

of  theelearicicy'"^*^^?*'^^*^*  ^^^  were  niuch  corrodt-d,  I  look  off  the  oxided 

perhap*  owing    portions  by  a  file  ;  but  die  plates  fiilJ  remained  rough  and  un- 

oftheTuteir   c^'cn  ;  and  lo  this  circiimJiance  I  afcribc  my  not  obtaining  a 

higher  degree  of  cleftricity.     I  have  yet  had  no  opportunity 

of  repeating  the  experiment  on  a  larger  fcale  ;  but  the  rcfull  1 

obtained  appeared  lo  me  fufficient  lo  render  the  aflertion  of 

Ko  reaTon  why   RiUer  at  leaA  queOionabtc.     I   fee  i>u  realon  why  gtaft,  thin 

gl4fi,&u(hould|^^g^,^^j:  feaijjig  yvax,  or  the  like,  fliould  not  have  the  fame 

not  ift  m  the  ^ 

pik,  at  in  tlje    eflecl  on  VoUa's  pile  as  in  ihc  condenfcr.     For  the  experiicent 

condenfn-.  t„  fucceed,  it  ii  necefTar  v  that  the  bits  of  clafs  fliould  be  as  thin 

Th«  giafs  muft         .  ^,  ,        .         .^   ,      ^  .     .    i  .^i 

be  atthtn  anU     ^'^d  even  as  poihble  ;  (or»  u  the  uratum  ol  air  be  too  thick,  il 

even  a«  pofl&bk,  j^  natural  that  the  efcfliicLlv,  which  is  excited  in  fuch  a  feeble 
that  tKc  ftrjtom  ,  ,        ,  ,^      ,■  '  .  •      .■       i  i  -    • 

•f  airmay  bt  fy,    *^8'"^*^  ">  ''"^"  tontafl  ot  the  iwo  metals  thould  reatam  iQ' 

active  on  Ihe  adjacent  metallic  pairs. 


XIX. 

ExIroA  from  a  Letter /mm  Mr,  J.  B,  Van  hen  SANnr, 
Preft'ffir  ai  Ltutmbour^t  on  the  Ejftorejienc€  aud,DcCi»mpO' 
Jition  of  Glaji  Tubes  ^, 

1  HAVE  lately  had  an  opportunity  of  obferi'ing  at  leifure  tlie 

common  phL'nomenon  of  the  calcination  of  while  glafs.     I  ex* 

Old  baromewr-  pt>fed  to  the  fiame  of  an  enameller's  lamp  fome  old  baromct<?f 

Sl5^  "uI^Rcd  ^  ^^^^  '*'"^  appeared  not  to  have  any  defea,  in  order  to  herd 

white  and  opakcj  Ihem  into  f)  phons.     Scarcely  had  ihey  come  into  conlad  with 

the  flatne,  when  they  turned  white  and  opake.     One  of  the 

Ittbes  being  wetted,  I  placed  it  on  a  ciiaraber-ftove  to  dry  ;  and 

bclore   it  was  heated*  ft  was  covered  with  a  whitiQi  etflorel* 

conce.     Healing  the  others  produced  on  them  the  fameeficti. 

I  then  removed  the  cfflorefccnce,  replaced  the  tubes  on  ihc 

ftove,  and  they  became  white  afrefti.     By  continuing  Ibeex- 

♦  Journal  de  Chiroic,  par  Van  Mons,  IV.  p.  2J2. 

periment* 


Oxidation  o/ 
white  fhU  not 
uncommon. 


■Ad  the  fame  if 

inply  heaud. 


i 
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Bmaents,  I  reduced  an  eighth  part  of  the  glaf*  to  a  very  fine  §  of  the  ^lafi 
boi^vtcf ;  after  which  the  lubes  were  opake,  and  bad  loll  their  ' 

[foiinu 

^     The  greater  part  of  this  efflorefcence  exhibited  in  the  mi-  in  rhomlroidja 
Icfofcope  rhomboidal  parallelograms ;  the  reft  triangles,  mofl  pa"Hctogr«n» 
rof  which  were  Ifofceles. 
I      Having  poured  nitric  acid  on  a  portion  of  the  efflorefced 

matter,  it  difTolved  U.20.     One  paft  of  this  folulion  aflurded.  The  cffloref. 
lOn  evaporation,  crjftals  of  nitrate  of  foda;  the  Other  afforded  ""^^  *" '^' 
^o  precipitate  with  potath. 

Thefe  tubes  were  become  good  condu^ors  of  the  eleflric  Thefetub«  hid 
^6uid ;  which  led  me  to  prefumc,  thdt  their  decompofition  was  ^^"^"^""^  Boo**. 

cccafioned  by  the  humidity  of  the  place  where  they  were  deAricirv  i  the 
Mtept ;  which  humidity^  after  it  had  penetrated  the  furfacc  of  <l«orni«iiti<»^ 
'  the  glafsi  imperceptibly  infinuated  itfetf  into  its  pores 

efflorefcence,  however,  depends  much 


rp,  .    therefif^ri!:  omnf 
'  ^^^  probably  to  hu- 

on  the  quality  of  the  midjty. 
glafs ;  for  we  may  obferve  in  the  fiine  glafs  frames^  with  a  jX^ncc  dej^nd* 
foulJi  or  foulh-weQ  expofure,  foine  panes  calcined  to  fuc^i  a  mucb  on  tb« 
degree  as  to  become  entirely  opake,  while  olhe»  reUin  their  "^^^^^^  ""^  ^* 
trmofparency,  and  are  perfedly  inta6t. 


XX, 

tAe  Criterion^  or  due  D  if  criminations  of  Cjfdcr  Fruit, 
Thomas  Skip  Dvot  Bvckkall,  I^fq* 

To  CHARLES  TAYLOR,  Efq, 


On 


By 


SIR, 


of  cydex. 


IxEREWITH  you  receive  a  paper  on  (he  criterions  or  dueOnejderfraie 
difcriminations,  by  which   the  valuable  cyder  fruit  may  be  af-*^*'^^^^""*^C 
ccrtained,  referring  to  my  hh  and  preceding  Papers  on  Va* 
rietiei, 

Report  fays,  cyders  are  not  well  prmluced  out  of  the  cyder 
coonlries*  Were  it  faid  (hey  are  not  well  made,  the  aflertion 
woald  be  juil;  but  it  is  a  mi  (lake  to  fuppofe  that  cyder  cannot 
be  made  in  perfedton  out  of  tliofe  fituations.  Only  choofe  the 
proper  foil  for  the  fruit,  fee  it  ground  down  to  a  perfefl  fmooth- 
aeCfj  rind,  pulp,  kernels  and  all  j  duly  fermented. — Tun  the 
liquor  At  the  exa^  point  of  lime  with  regard  to  fettling,  which 

»  S«c.  Arti,  Vol,  XXI. 

X2  h 


508  on  cTDia  nivir* 

^  *^  ^    "  ^*^  ondet ft6r>d  in  the  Weft,  and  mi  altcnded  to  elfcvrhcre; 

of  eydX,  *   "*  '*"*'  ^'^  ^^^  ^**^^  '*  '''^  much.     Kccp  thc  liquor  in  qoAntity  !• 

a  good  age;  And  1  take  the  liberty  of  maintaining^  that  ffcere 

are  place?  in  Herlfordfhtrc  capable  of  producing  ss  good  and 

Une  cydef  as  any  in  Hcrefordfhire. 

I  was  once  a(ked  wh/t  arc  the  ira pediments  to  »  more  ge- 
neral fine  crop  of  fniil  ?  My  reply  ww,  fhe  coldncfi  and  tin- 
ccrtainiy  of  (he climate,  injudicious  planting,  with  inattention 
und  nfgled  in  ihofc  who  have  the  management  of  il*  As  for 
planting  and  guarding  agatnfl  cold,  enough  has  been  faid  otx 
that  fabjed  through  the  whole  of  my  treatifes.  It  has  been 
obfurved  the  cyders  were  better  one  hundred  year?  ago  than 
they  are  now.  That  ma v  have  been  the  cafe ;  and  I  (hcmld 
account  Ittf  the  difference  ai  follows : — When  the  gentry  and 
foperior  yeomanry  of  the  country  depended  on  barley  and  fruiti 
fo  make  an  agreeable  beverage  for  their  friends,  it  i*  natural  to 
fiippofe  that  they  pcrfonally  fupcrintcndcd  the  buiinefs  tbem- 
fe|v**M,  and  received  great  fatisfaflion  when  their  labours  were 
attended  wiih  fuccefs ;  whereas,  when  Port  wines  became  the 
luxury  of  the  country,  cyder,  of  courfe,  naturally  fell  mto 
difufe  at  the  bellet  tables.  Hence  the  maflers  of  families  were 
no  longer  zealous  to  produce  fine  potent  liquor,  and  giving  it 
as  cyder,  that  being  affigned  to  inferior  ufe$. 

Undoubtedly,  where  c)der  is  the  general  drink  of  the 
4?ountry,  great  qusintitic^  muft  be  ralfed  for  that  purpofe ;  and 
it  is  dune  at  fo  low  and  (^d(y  a  rate,  as  to  be  fent  from  the  mill 
to  llje  neighbours*  cellars  under  three  half-pence  the  gallon* 
What  I  am  attempting  is,  to  be  able  to  produce,  at  actrtaintj, 
a  tine  gcnerou^i  liquor,  fuch  as  may  do  credit  to  the  name  of 
the  cyderin,  and  which  will  depend  much  more  upon  attention 
than  is  generally  imagined. 

After  having  expatiated  on  the  old  and  new  varieties  of  the 
valuable  cyder  fruits,  in  the  laft  volume  of  the  Society's  Tfanf- 
a^ions,  1  have  nothing  farther  to  offer  for  the  purpofe  ofclo- 
fmg  the  Orchardift,  than  to  prefent  my  beft  refpc^  to  the 
Society,  and  give  ihem  thc  marked  crilerions  a^  follow : — 

My  friend,  Thomas  Andrew  Knight,  Efq.  has  made  good 
dircrJminations  in  hi*  Tra6t  on  the  Apple  and  Pear.  Thi 
Somerfet  report  has  further  extended  the  fubjeft. 

I  (ky,  choofe  an  apple  naturally  fmall,  of  a  whilifh  coloor, 
fomewhat  tinged  wilh  red;  of  a  line  yellow  pulp,  with  a  ccr- 

2  tain 
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(aJQ  degree  oi  aflringencyy  atid  za  much  faccharine  matter  as  Oa  cyder  frule 

of  cydec* 


nature  is  difpofed  lo  produce,*  then  obferve  it"  the  cdJs  are 


I 


'luge,  and  full  of  ripekerneU;  and  furlher  Hill,  know  wlie* 
Iher  the  btoifom*  are  palH?nt  ot  cold,  and  the  Fruit  ripens  well. 

Such  an  apple,  pr^ructilarty  if  a  new  variel),  properly 
ground  dotvn  and  duly  lermcnled,  muii  make  good  cyder;  and 
both  a^  to  profit  and  ute,  be  valuable  in  any  neii^libnurhood,  or 
as  an  article  ol  Irade.  The  f'cji»n<lalirm  i^  now  (o  well  laid, 
ia  the  feedling  bedi  in  the  county  of  Hereford,  thai  within 
five  years  there  will  be  more  than  one  hundred  new  i'ahiable 
varieties  produced.  1  lafl  autumn  law  two  muft  beautiiiil  new 
applets,  of  the  firft  year*s  grawth,  upon  the  Grange eftale,  and 
which  decidedly  oblaij^cd  the  Hereford  prejnium:  they  were 
feedling^  of  high  promife.  There  is  an  emulation  among  gen- 
tlemen of  ih^t  part  of  the  country,  which  does  them  great 
credit. 

Dr.  Syinonds  gives  feveral  of  thefe  dircfJintnations;  and  in 
iddit ton  fays: — The  flavour  of  a  good  cyder-fruit  cannot  be 
miftaken  by  a  man  converfant  with  applet,  though  difiicutt  to 
be  defcribed;  but  above  all,  he  recommends  tochoofe  apples, 
the  rinds  of  which  have  folliclesi  or  celfs,  containing  brge 
qoantitieii  of  efTcniial  oil,  more  particularly  to  be  noticed  in 
the  old  Aire,  golden  pippin,  and  paufon,  and  from  which  Dr. 
Sjrmonds  conceives  the  cyder  in  a  great  rocafure  derives  tts 
flavour.  It  islo  be  obferved,  that  the  old  panfon,  woodcock, 
and  red  muQc,  are  generally  large  apples.  The  old  fcorched- 
harvey  is  an  exception  as  to  the  yellow  colour;  that  being 
white^  with  a  brown  (kin.  There  are  other  exceplionsj  but 
the  material  criterion^  are  here  enumerated  according  to  the 
i^eived  opinion. 

Had  I  formed  thefe  diftinctions  when  I  was  a  boy,  I  Ihould 
(beii  have  faid,  take  any  apple  bordering  on  the  golden  rennet 
or  golden  rairct,  and  it  will  make  good  cyder,  in  conlcquence 
of  fuppoiing  thai  the  golden  colour  is  of  fervice.  We  had  i| 
fine  apple,  the  royal  pearmain;  it  was  more  flat  and  large  than 
fkt6  Seville  orange;  it  had  a  thin  fkin  and  quick  lafle,  with 
Wmch  fweetnefip  and  made  hne  cyder:  but  I  prefume  that  va« 
Tieiy  is  now  over,  as  1  have  not  feen  one  of  tbem  for  aa»f 
jtan. 

In  IheOdober  of  1 801,  which  I  fpent  in  Kent  I  wa^fhown 
a  new  apple.     The  tree  is  bandfome^  and  tlie  truit  has  moA  of 

lh« 
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[on  c>der  fmit  thecriteriom,  but  does  not  ripen  well,  which  if  a  greml  MeSt 
apH  the  imlufig  j„  ^yder  iTiakin;;;  we  named  it  The  Bknd  qf  HariUp,  It  has 
the  macuU«  or  jbllkles  in  (he  Ikin,  more  vifible  ihaxi  on  the 
golden  pippin.  I  Intend  examining  it  with  attention  at  a  fu- 
ture period^  as  it  is  not  podible  (o  form  a  certain  judgment  on 
it  for  foine  years.  My  reafon  for  mentioning  the  Bland  of 
Harllip  is,  to  prove  that  the  idea  of  fearching  after  new  va- 
ficlics  has  made  a  general  impreCfion  throughout  the  kingdom. 
It  wa£  the  cuflom  formerfy,  if  a  oew  apple  had  many  good 
points,  but  ripened  lite,  to  preferve  the  tree  as  a  new  vari- 
ety,  Imagining  that,  as  il  advanced  in  age  and  acquired 
flrength,  the  fruit  would  ripen  the  fuoner,  and  confequenily 
the  cyder  be  richer.  I  fbould  add  to  It,  lay  the  land  dry,  and 
fprcad  plenty  of  manure.  Thefe  attentions  would  much  ac^ 
celerale  the  wifhed-for  obje^  of  improving  the  liquor,  as  well 
as  increafing  the  quantity  of  fruit, 
I  remain. 

Dear  Sir,  ^^A 

Your  obedient  Servant,  ^| 

Tho.  Skif  Dvot  Bucknall 

Hamptou-CQurt,  Nov.  14,   1802. 


Concerning  the  Steam  Engine  from  Mr.  Btakey,  by  a 
Correjpondent,     B, 

To  Mr.  NICHOLSON, 

London,  March  20, 1 80  k 

SIR, 

&OME  tinnc  about  the  year  1776,  I  met  with  an  engineer  of 
the  name  of  Blakey,  in  Holland,  of  whom  Fergufotl  the  phi* 
lofophtr  and  fcveral  other  ingenious  men  have  fpoken  in  high 
(ernis.  I  do  not  know  ivhelher  there  is  any  hiAory  of  him  or 
of  his  works;  but  as  many  of  his  contemporaries  mud  ftilJ  be 
Jiving,  I  Oiouldhope  that  this  notice  may  produce  fome  infor- 
mation through  the  medium  of  your  Journal.  I  have  lately 
met  wiih  a  pamphlet  by  this  author,  intitled  '•  Ajhm-t  hifiorical 
AccouHi  oj  the  Jmcntion,  Theorj^,  and  Prentice  t)f  Fire  Afadu^ 
neiyi"  prmled  at  London,  in  ilie  year  1793,  without  book- 
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feller's  Tjamc.  It  chiefly  coufifls  of  fhorl  notices  of  the  author'i 
own  operatiunSj  with  a^L-adcmical  tefti monies;  and  I  undcr- 
jland  from  private  infyrniaiion,  that  it  was  publiflicd  at  that 
time  by  Mr.  B.  in  indigent  circumflanccs,  vvitlia  vww  to  ob- 
Um  fubfcriptjonsfor  a  brge  Ireatife,  which  has  not  fince  ap- 
peared. Some  of  your  correfpundents  may  probably  favour 
ut  wilh  an  account  of  the  difpofa]  of  thofe  wriitngfi  fince  hi$ 
deceafe.  I  have  evtra^ed  the  outline  uf  hiftoiy  of  the  fleam- 
engine  from  the  beginning  of  his  pamphlet,  which,  if  you 
think  will  be  acceptable  to  your  readers,  is  very  much  at  your 
fervice. 

I  remain,  Sir, 

Your  obliged  Reader, 

K.  B. 
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IN  the  beginning  of  the  feventeenth  century,  a  modem  Brancti  firft 
philofopher  conceivt-'d  I  he  notion  of  making  u(v  of  fire  and  JJ^^ch^itfrn  "^Z* 
water  to  obtain  motion.     This  was  Brancas  of  Rome,    who  frof,ofed ih  i^*7» 
contrived  a  fiumping-milt  lo  be  worked  by  fteam,    coming 
from  a  large  aeohpile,  as  may  be  feen  in  his  tw  enly-hflli  plitc. 
We  are  obliged  to  h»ni  fur  a  number  of  ingenio*is  inventions, 
which  he  dedicated  to  M.   Canci,  governor  of  Loretto,  in 
1628j  and  publiflied  his  work  at  Rome  the  year  following. 

Thirty-four  years  after,  the  Marquis  of  WorceHer  pub- Marquhof 
h(he*J  a  little  trealife,  under  tlie  name  of  "Ccnlury  of  Jn^Wowft^^ 
ventions,  printed  in  Lrvndon,  I §63  /'  he  gave  lliem  as  if  he 
bad  tried  Ihem,  and  propofed  other  engines  of  great  utility, 
which  only  wanted  encouragement  from  government:  "  Se- 
ireral  were  nothing  but  projeds/'  faysDefagulieri,  *'  but,  where 
he  i«  more  explicit,  there  is  one  for  raidng  water  by  means  of 
fire." 

In  the  afls  of  Leipzigi  1690^  p.  MO.  is  to  be  feen  an  in- Fipiiij  i69o» 
vention,  intitfed^  "  A  new  manner  to  procure  a  confiderable 
quantity  of  power  with  htt!e  expence,  by  Dr,  Papin.**  *'  Jn 
Ihii  new  engine,"  he  fays,  "  of  which  we  have  given  a  de* 
fcnption  in  the  ads  of  Leipzig,  1GS8,  and  the  intent  of  which 
vas  to  obtain  a  new  method  of  making  ufe  of  gunpowder  as 
aft  power  to  giv«  molion,  the  chitif  fault  was,  that  the 
^un-powder,  in  the  under  part  of  the  lube,  did  not  entirely 

fill 
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Bi»d  eotiiknU' 


yropcfed  a  plIloA  /ill  the  Capacity  of  t})h  (ube«  fo  »s  to  bave  no  atr  tinder  tfid 
piflon  */'  Papin  conlinuc*  to  give  reafons  like  a  man  of  grejit 
nnderfianding ;  but  as  lht?fe  mufl  be  plates  and  defcriplioni 
to  explain  Ihc  whole,  I  Iball  fay  no  more  on  the  fubjed,  but 
only  add,  that  the  doflor  did  his  beft  to  obtain  hi*  end  in 
another  manner.  He  (hews  that,  with  "  A  little  water 
changed  into  fleam  by  means  of  fire,  we  can  have  an  efaffic 
power  like  air ;  but  (hat  it  totally  difappears  when  chtfledi 
and  changes  into  water;  by  which  means  he  perceived,  that 
he  could  contrive  a  machine  in  fuch  a  manner,  that,  with  i 
little  fire^  he  would  be  able,  at  a  fmalf  expence,  to  have  a 
perfed  vacuum,  which  could  not  be  obtained  with  gun» 
powder."  Among  various  contrivances,  this  appeared  to 
anfvver  the  be(l.  In  the  work  itfelf  a  plate  of  this  contri* 
Tance  will  be  given,  wbicb»  however,  is  not  to  be  compared 
to  what  has  been  invented  fince  Papin,  by  men  who  had  never 
heard  of  him^  and  were  altogether  macb  inferior  to  htm  in 
theoretical  and  pra6rcal  philofophy. 

In  1699,  a  remarkable  year  fur  the  honour  of  Engli(b  in- 
genuity, Captain  Savcry  (lie wed  to  the  Royal  Society  an  en- 
gine which  railed  water  by  means  of  the  cxpanlion  and  con* 
denfation  of  jieam  ;  he  pobfiflied  a  little  Ireatife,  which  he 
named  **  The  Miners*  Friend  ;"  the  defcriplion  of  (his  engine 
IS  lo  be  fcen  in  Harris's  Didtonary  of  Arts,  Sic,  printed  in 
London,  J  704,  This  learned  man  fays  of  Savery's  engine, 
"  that  with  little  art  it  tan  be  kepttn  adionaslong  as  onewilli 
and  that  it  cannot  be  hurt  but  by  (Cupidity  and  negligence.'' 
Harris  looked  on  this  invention  of  Savery's  to  be  one  of  the 
mod  ingenious  combinations  that  had  ever  been  made  in  hyr 
draulics,  and  I  may  add,  that  it  is  furprifing  that  a  feafaring 
gentleman,  in  all  likelihood  little  ufed  to  the  working  of 
metals,  ibould  have  brought  his  invention  to  the  perfe^ion  he 
left  it  in. 


Ct^  S«fery, 


•  It  is  ftsen  that  Papin  i«  the  fiift  that  thougkt  of  a  pt^ii  to  be 
applied  in  Hre  machinery,  though  it  wa»  but  in  a  XMht  about  two 
inches  diameter,  yet  it  fticwcd  the  uiility  of  piftoni,  which  the  an- 
cient Greeks  knew  as  well  ax  the  modems,  being  one  of  the  moft 
jlmple  jjnventians  in  hydraulics,  as  niuybefeen  in  Vitruvius,  fpcak* 
ing  of  the  pump  of  Ctrfibus  fcr  the  forcing  water  to  a  gmt 
fjtight, 

la 
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In  the  fnemnirs  of  the  Academy  of  Sciences  at  Paris,  page  Amonton'« 
112,  1699,  is  lo  be  feen  an  account  of  Mr.  Araonton's,  who  [^^^''  *°**"  ^ 
fliewed  the  drawing  of  an  engine,  in  whicfi  fire  healed  air» 
which  was  to  force  up  water  on  a  wheel,  to  make  it  turn.  We 
foppofe  he  underAood  his  theory ;  but  to  mc  it  appears  im- 
pradicabfe,  thougli  t(  mud  be  faid  that  Monfieur  Anionton's 
notions  are  ingenious  and  ufetui  for  tliofe  Who  dtilire  lo  know 
to  what  degree  ttie  cxpanfion  otair,  for  procuring  power,  can 
be  brought. 

7*herc  is  affo  feen  in  the  fame  Acadcmy*s  works,  "  Mr.  D'AIefme  i 
D^Alefroe's  propolal  to  ratfe  water  by  means  of  fteam,  pro- 
ceeding ffuro  hot  water ;  in  a  machine  (a  fort  of  aeolipile)  in 
which  the  elafticity  cf  the  ilcara  makes  I  he  water  fpout  to  a 
great  height,  fo  ftrong  is  that  expanfive  power/'  Auguft  5, 
1705. 

In  1707,  the  famous  Papin  publiftied,  at  CafTel,  a  (reatrfe  P*P*^»  '707 
on  a  new  machine  for  raifing  water  by  means  of  fire;  he 
thoQghl  hi*  manner  was  better  than  Savcry's,  He  fays,  "  All 
the  world  thai!  know  that  it  U  the  Landgrave  of  HefTe  lo  whom 
thii  invention  is  due,  and  by  him  it  was  brought  to  the  per- 
fi^ion  it  is  in,  though  many  obiiacles  were  found  in  the  ex- 
fculioo." 

I  cannot  help  remarking,  what  a  pity  it  is  that  fuch  an  inge- 
nious man  as  Papin  Hiould  take  lo  much  pains  to  arquire  the 
reputation  of  being  the  firft  in  the  invention  of  (ire-machinery. 
To  appear  lef*  partial,  he  lakes  from  hh  own  merit  to  flatter 
the  landgrave,  who  certainly  did  not  undcriland  ihofe  matteri 
(o  w*ell  as  he;  but,  notwithftarding  the  confideralion  that  is 
due  lo  a  fovereign  and  to  the  celebrated  Papin,  I  make  bold 
^  to  (ay,  that  this  engine  was  far  from  having  the  merit  of 
,  Savery%  j  and  I  can  fay  more,  experience  has  made  me  believe 
that  no  man  has  leen  the  dofior's  engine  work  n  couple  of 
hour»,  as  may  be  conceived  from  ihc  ditjicully  he  found  in 
naiing  Aeam,  and  encreafing  its  elaHic  power  in  his  receiver. 
Paprn  ba«  neverthelefs  given  us  demonH ration  in  upwar<1x  of 
forty  pages  of  calculations,  which  prove  his  underflanding  and 
learning.     This  machine  is  in  my  academical  works, 

lo    1710,     Thomas   Newcomen,    ironmonger,    and  John  Newcomen  ani 
Cawley,  glafier,  at   Dartmouth,  contrived  to  work  a  P'f^on  *l,'*ic^«n '1^***^ 
in  «  cyHnder,  by  the  weight  of  the  almofphere  only,  when  wVth  a  piflon, 
Ibey  had  formed  a  vacuum  in  their  veflel;  but  it  took  them  '7**^ 

much 
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miicli  lime  lo  bring  fuch  a  complication  of  apparata$  lo  per- 
fedioo,  for  which  Ihey  were  criticifed  more  out  of  jcatoufjr  < 
than  reafon  ;  however,  they  brought  their  engine  to  perform 
by  hand  as  well  as  pofTtble  for  that  time,  much  lo  their  honour, 
ai  welt  ai  to  that  of  a  country  boy  whofe  name  was  Humphry 
Potter,  and  who,  to  give  himfelf  lime  lo  play,  contrived 
lacliles  lomake  the  engine  work  ilitlf. 

The  bringing  this  engine  to  perform  as  it  did,  proves  thai, 
when  nature  is  ingenious,  it  finds  out  the  way  lo  come  to  iU 
ends  without  the  humdrum  pedantry  of  fchools.  An  iron* 
monger,  a  glafier,  and  a  country  boy,  brought  to  perfe^ion 
the  lever  fire-engine,  which  all  the  univerfilies  and  academies 
of  Europe  liad  nut  the  leal^  notion  of  before  ihefe  ingeniout 
mortals  appeared.  This  difcovcry  has  not  been  improved 
but  in  acceiraries,  and  by  no  mean*  a^  to  principles,  as 
Ihefe  are  more  Imple,  and  can  work  with  tefs  fuel  Uian 
Ihafe  fo  much  vaunted,  tf  care  ii  taken  in  making  them. 

As  foon  as  ihefe  happy  inventions  came  to  light,  Beighton» 
another  ingenious  man,  flept  forth  and  made  tables  for  the 
diraenfions  of  vefTeU,  in  proportion  to  the  weight  of  the 
atmofphere,  which  proportions  are  fullowed  lo  this  day.  Thii 
has  made  ihe  world  believe  that  the  whole  art  of  fire-ma- 
chinery ]»  concentered  in  Newcomen  and  Cawley's  lever- 
engine. 

In  1718,  Do^lor  Defagulicrs  made  an  amendment  (ac- 
cording to  him)  on  Savery's  engine;  but  his  method  was  not 
followed,  as  tt  caufed  the  death  of  the  manager ;  which  muH 
often  happen  when  the  dimenfions  are  in  the  manner  he  con- 
trived them. 

After  this  engine*  Mr.  Moura,  a  Portuguefe  gentleman, 
invented  fome  geers  to  make  an  engine,  on  Savery's  princi* 
pies,  to  work  itfelf :  Ihey  were  ingenious,  but  too  complicated 
lo  be  put  in  praOice. 

The  making  a  fire-engine  for  York-buildings  gave  an  op* 
poriunity  to  improve  as  lo  the  manual  part,  and  to  be  left 
expcnfive. 

Experience  in  making  fire-engines  has  brought  Mr.  Darby, 
of  Coiebrook-dale,  to  make  ihe  cylinders  large  enough  to 
have  a  vacuum  in  them,  equal  lo  Ihe  weight  of  80,CX)0lb.  of 
atmofphere,  ten  and  fifteen  limes  in  a  minute.  This  per* 
feftiun  of  workmanlliip  has  procured  to  England  a  great  ex> 
4>  portatioa 
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portattoo  of  cylinders^  pipes»  &c*  to  many  parU  ot  Europe  ^ 

»nd  America.     Al  Liege,  and  in  the  Netherlands,  they  ufcd  oacof  piecei 

to  have  their  cylinders  from  England;  but,    l^i"g  ^'^""y  ^J'" gciher.  ***' 

pt^nlive  from  the  duties  and  carriage,    &c,  the    induftrious 

Pofion*  at   Liege,  with  his    fmall  foundry,    found  means   to 

make  cylinders  of  three  pieces  fere  wed  together,  which   he 

I  bored,  and  made  them  ferve  as  well  a«  if  Ihey  were  of  one 
piece,  I  have  feen  one  work  a*  well  as  can  be  defired. 
In  1752,  Mon&cur  RivatZi  a  Swiff^  gentleman,  made  aRif«tf»  ijji. 
fire-engin€  on  Savery's  principles  for  the  Chevalier  Nugue, 
at  Nogcnt  J\it  Mamc,  two  leagues  from  Paris;  the  apparatus 
(0  make  the  engine  work  itfelf  was  of  his  im^enlion,  and  per- 
formed very  well ;  his  boiler,  however,  being  out  of  propor- 
tion, the  man  who  attended  the  work  was  much  hurt  by  the 
explofion  of  the  fleam,  which  difcredited  the  machine,  though 
well  contrived  in  every  part  except  the  boiler. 

J^  Next  foUauit  the  Account  of  the  Author**  own  Works,  , 
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Ob/croations  and  CommunicatioTts  an  the  Dry  Rot  in  Timber ^ 
made  to  the  Society  for  Encourogemeftt  ofArti*, 

I  HE  mifchief  anfinu  in  buildings  from  that  decay  of  the  I^^i^u^ory  re* 

t  limber  and  wood-work,  known  in  general  by  the  naiue  of  the  ^^i^^^  Jf  j^^^^ 
Dry  Rot,  has  bceo^  and  yet  continues  fo  great,  as  to  demand 
every  attention  for  its  prevention.     In  the  Xllth  Volume  of 
the  Tranfadions  of  the  Society  of  Arts,  publithed  in  (he  year 
1794,  will  be  found  fome  valuable  lad?,  furnifliej  by  Robert  Robert  Batfon, 

alfon,  Efq.  of  Limehoufe,  refpeaing  the  methods  he  took  to^i^*  ^ii  method 
,  M     ■  r  L-  i       ^^    ,  ,      .     of  curing  the  dry 

event  this  evil,  in  one  ot  hn  rooms  greatly  aiFeaed  by  it.  rot. 

'be  plan  he  adopted  was,  to  charr  the  ends  of  his  timbers,  to 

ike  away  the  infedled  earth  to  the  depth  of  two  feet,  and  to 

II  up  that  fpace  with  anchor- frailhs*  afties?,  or  allies  from  a  foun- 
ry,  before  hit  flooring-boards  were  bid.    On  the  1 5lh  of  May, 

"1794,  which  was  upwards  of  f»x  years  after  the  flooring  was 
Uid»  at  above  mentioned,  a  minute  examination  of  the  boards, 
wainfcol,  and  timbers,  was  made  in  the  prefence  of  a  Coro- 


*  Extraaed  from  their  Tranfaaioatf  VoK  XXU 
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mUtee  of  (he  Society,  and  they  were  a}l  founci  entirely  freel 
any  appearance  of  the  Rot.  To  inveftigale  the  matter  more 
fa])y,  a  further  inquiry  has  been  made  in  June,  1803,  and  an 
Rnfuver  received i  that  there  has  been  yet  no  appearance  of  the 
Dry  Rot  there;  the  Society,  therefore,  think,  it  may  be  of  ton. 
fcquence  to  notice  the  fad,  and  to  infert,  in  the  prelent  Volume, 
fome  other  papers  with  which  they  have  been  favoured  upon 
the  fubjed.  They  contain  many  hints  deferving  public  atten- 
tion, and  which  will  doubllefs  tend  to  check  the  progrefs  of 
this  evit. 


I 


Accoantof  a 
fCW  very  much 
tfftAti  by  cbe 
dry  roc. 

It  1>  ■  plant. 


Deftroyetlb J  co- 
vering the 
gTDiiod* 


DfyrotatMuk 


The  plant  foujvd< 


Lctur  froiH  Beh/,  Johnson^  ^fq.  on  thcjhme  SuI^Jet^, 

To  CHARLES  TAYLOR,  £fq. 

SIR, 

SOME  time  between  1771  and  1773,  I  went,  at  tbercqueft 
of  a  friend,  to  the  Chapel  at  the  Lock-Hofpilal,  through  cq* 
riofity,  to  examine  a  pew  idere,  that  had  frequenlly  been  re- 
paired for  damages  by  the  dry  rot, 

AfleracloreinveOigation,  we  found  that  it  was  the  operation 
of  a  plant,  whofe  leaf  refembled  that  of  the  vine.  Wherever 
it  had  touched,  the  effcB.  of  its  poifonous  quality  got  thronj^b 
tJie  wood  to  the  paint,  which  I  have  feen  a  mere  tkin.  I  pro* 
pofed  lo  cover  the  floor  with  brick*,  laid  in  mortar,  which  w 
accordingly  done,  I  called  twice  iince,  the  laft  time  aboi 
feven  years  ago ;  and  have  realon  to  think  that  it  had  never  i| 
peared  again. 

The  next  opportunity  of  examining  it  carefully  wat  at  Marl 
Hair,  in  ElTex,  the  feat  of  Mr.  Montague  Burgoyne.  In 
parlour  there  were  three  pillars  of  about  ten  inches 
diameter,  the  outwood  of  which  was  between  two  and  thr 
inches  thick.  Two  of  them  were  eaten  through  in  lefs  th 
feven  ycars^  from  the  bafes,  about  two  feet  upward,  within  th 
hollow,  and  were  as  rotten  a&  if  it  had  been  the  efle^  of 
hundred  years  (landing.  Mr.  Montague  Bargoyne^  garden 
was  a  botanift :  we  found  the  plant  where  1  directed  him  i 
fearch  for  it  |  and  he  faid  it  was  the  Boktm  Lackrymana,  ♦ 


*  Some  authors  call  it  a  paralitical  plant  j  and  it  is  fomedmet 
be  fouod  wiih  thr  wiiJow  and  fallow  tribe*  but  tliii  ii  out  to  rhc 

pu  n^ofci 


A 


At  another  lime.  I  faw  it  in  a  houfe  at  Whitehall,  built  by  AnoAer  m- 
k  John  Vanbrugh,  whofe  nephew  then  lived  in  it.    The  houlc  j|^*«  ■'  ^*^^"' 
L  I  think,  only  two  Jlories  high;  the  plant  hvd  afceoded  to 
|e   upper   dory,   committing  devadation   on   t)ie   walnfcot 
U  the  way.     It  wiU  dedxoy  balf-inch  deal  i-vaiufcoting  in  a 

I  I  have  had  it  twice  in  houfcs  I  idiabited^  one  in  Safibllc,  and  otLerpUces. 
nd  the  other  in  Gloucenerfliire.     I   bore  wilh  the  fiiH ;  in 
be  other  cafe,  I  undertook,  and  did  (lop  it  effedualty. 
Tlie  caufe  is  from  the  floor  being  laid  on  the  earlh,  which  It  It  csufed  br 


las  been,  where  1  have  abferved^  of  a  gravelly  or  fandy  loam  ««n' mum  cation 


The  moiflure  from  a  water-nurfe  at  hand,  or  a  North  af- earth  j 
ped,  where  the  outer  wall  ilands  in  a  gardcn-bcd,  fo  that 
;berain  percolates,  are  great  encouragers :  it  requires  moif- 

\  It  nei'er  rifes  In  the  middle  of  the  floor  ;  becaufe^  if  the  with  acce£i  of 
■ed  were  there,  it  could  not  germinate  for  want  of  air;  but  it*^'* 
ieafy  to  fuppofe»  ihal  after  the  Hoor  h  fhrunk,  an  air  may  be  » 

P^ted  between  that,  and  the  vacancy  between  the  wainscot 
iod  outer  wall  fufScient  for  the  purpofes  of  vegetation. 

I  faw  an  inflance,  lafl  fummcr,  In  the  houfe  of  a  friend,  a 

bdent  in  botany.     He  was  furprifed  when  I  told  him,  it  was 

rifii  from  a  plant  j  bat  fo  it  proved,  and  always  is,  and  ever 

fo ;  nor  does  it  originate  from  any  other  caufe. 
fn  mjr  own  cafe,  I  removed  the  original  foil  near  the  part  Procettof  «ure* 
If  and  fupplied  its  place  wilh   fand.     I   then  placed 
of  tile;  on  Ihofe  I  laid  mortar^  and  tiles  over  lhem,pufti2ng 
under  the  wainfcot,  fo  that  it  had  no  communica^on  with 
ijoid^  or  floor.     Pillars,  in  like  manner^  O^iould  be  kepi  from 

earth. 

^Id  laying  a  floor  upon  the  ground,  I  fhould  take  away  the 
Irtb  for  a  foot  in  breadth,  and  fuur  inches  in  depth,  all  round 
m  walls,  and  place  the  ends  of  the  joiils  in  mortar,  covering 
pn  w'ith  tiles  prefTed  under  the  floor  and  wain^K^ot^  quite  (o 
ie  outward  walL  Iron  or  tin  plates  would  do,  but  are  not  fo 
leap  ai  mortar  and  tiles. 

I 

Vpoili:.  Till  within  a  few  montht  I  have  never  been  without  fome 
ires  of  the  plant.  For  many  years  they  appear  exhauftcd  and 
Ni«  and  foon  crumbfe  into  dufl  ^  but  I  fufpcfl  tliai  frz(h  wood 
fkBM  a  Mti  growtli  from  the  rvot. 

This 
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Thii  plant  has  no  adbefive  powen,  but  in  oontaa  wilh 
wood.  If  it  could  pafs  over  brick  or  morlar,  it  might  be 
feen  to  fpring  from  ihe  cellars,  and  infea  half  the  hoiifes  in 
the  kingdom.  ■ 

In  fliorl,  the  wainfcot  is  to  be  kept  free  from  cofitad  with  ^ 
the  joifts  and  floor  j  and  I  believe  it  cannot  be  fc>etlcr  effe€led 
than  1  have  defcribed. 

1  am,  SIR* 

Your  obedient  Servant, 
Dec.  2\,  17&9.  BENJAMIN  JOHNSOK 

To  the  Secretary. 

CTo  be  eontinufd.) 
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SClENTiFlC  NEWS. 

Society  qf  JgricuUure,  Commerce,  and  Am,  at  Bouiflgtu^u 
Men* 


What  itt  the 
future  tf 
mariu,  their 
fp«c'iet.  and  the 

beft  model  of 
iifing  them  f 


Their  extemit 
char*£lcrf  ne- 
ccfTiry  to  be 
known* 

Sheep  VuVk  to 
Che  vertigo  or 
duQt. 

In  Frjnct, 
pOOjOOOt  "^f 
050,000,  that 
It  3  Or  4  in  100 
4\t  ufit  yearly. 


Ihe  following  qutflioni  propofed  by  this  fociety  are  noticci! 
as  of  general  an^  not  local  import. 

1.  It  is  generally  acknowledged,  that  marling  is  one  of  ih^ 
mod  important  means  of  improving  land;  accordingly  the  fo- 
ciety  vk  ill  bcflow  a  prize  on  the  memoir,  tn  which  the  nature 
of  marles,  their  variou.^  fpedct^  and  the  mod  advanlageiiu^ 
mode  of  ufingtheiti,  according  to  the  difTcrence  of  foils, 
be  bcfl  yn folded. 

The  author  will  be  particularly  careful  to  point  out  to  ferm 
external  tharadertt,  that  will  enable  ihem  eallty  to  dilltnguii 
each  f peeler  of  roarle, 

2.  Sheep  are  fubjefl  lo  a  difortler  known  by  the  name 
vertigOt  or  llje  dmit.     The  number  that  die  of  this  difbrdi 
may  be  eflimalcd  without  exaggeration,  at  three  or  four  in 
hundred  annually.     If  then  there  be  about  thirty  millions 
France,  we  may  reckon,  that  nine  hundred,  or  nine  hundred 
and  fifty  tboufand  are  thus  loft  every  year.     It  is  occadoi 
by  a  hydatid  formed  in  the  head  of  the  fltecp.     This  hyda 


I 
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cooUins  an  extremely  limpid  wa(er,  and  a  white  fubilancc,   Caufedby  tlif- 
divided  as  if  il^to  jprains^  which  have  been  tound  by  the  mi-  jj,^, 
crofcope,  to  be  rt-ul  worms.     It  appears,  that  to  cure   this  I 

diforder,  the  head    uf  ihe   (liei'p  mult  net^efTarily  be  opened, 
and  ihe  hydatid  extritaled  :  but  this  ot-  ration  has  hithcrtii  It*  «t»'»^ion 
appeared  fo  hazardous,  and  ha^   been  attended  with  lo  ItUte 
fuccefv  even  in  the  veterinary  fihoot  at  Alforl,  that  the  Society  ^^d 

\m%  deemed  it  highly  important  (o  the  ft-icnce  oi  agriculture,  JIH 

lo  offer  a  prize  to  the  pcrfon  who  fliall  point  out  the  bell  me- 
thods of  treating   the  vertigo  ot'  fliecp,  and  curing  them  per-  Whttiidwbeft 
fcaiy  of  this  diforder.     Hewitl  take  care  that  his  method  be  J^*'^^"^  °^''**'^" 
fupported  by  experiments  made  with  accuracy,  and  contirmed 
by  unquct^ionabte  tcflimony. 

The  prizes  will  confift  of  medalsi  which  the  fociety  will 
deliver  at  the  public  meeting,  on  the  2Sth  of  April,  1804, 


CrjfieUizaiion  oj  Limeb^  TromjUorff,  d€nied  by  BcrtholUt, 


the  firft  'Volume  of  the  oflavo  feries  of  this  Journal,  p.  Error  refpcaing 


I 


In 

302r  ii  iar«rted  «*  A  method  of  crydallizing  lime,  by  ProfefRjr  J^*,^^^'}^!."' 

Tromfdorff,"  tranOaled  from  the  Journal  der  Pharmacie,  Vol. 

IX,  pari  I.  p.  108.     The  fame  procefs  is  alfo  in  Van  Mons's 

Chemical  Journal,  No.  1I»  According  to  which,  raurtale  of 

lime  is  lo  be  boiled  with  one  fourth  or  even  lefs  of  cauHic  lime^ 

and  (he  fluid  is  to  be  concentrated,     Afterwardit,  by  How  eva> 

poration,  long  Hender  cry  Hals  of  caufiic  lime  are  obtained, 

which  are  to  be  freed  from  the  adhering  muriate  by  ablution  in 

alcobol. 

This  rcfull  is  denied  by  Berthollet,  who,  in  his  Effhi  du 
Statitjuc  Cfiimiqi4c,  I'ol,  /.  p,  350,  fays,  '*  I  have  repeated  this 
experiment,  and  have  afcertatned  tliat  thcfe  cryflal^  were  not 
imtt  as  has  been  announced,  but  muriate  of  litne  with  an  exccjle 
<lf  iuHe"  He  continues,  "  if  thefe  cry^als  be  treated  with 
water,  other  proportion!  are  ellabtiftjcd;  the  part  wlnth  dif. 
fofve4  \%  the  muriate^  which  retain^i  but  a  fmall  e^cefs  of  lime, 
and  the  portion  which  is  rtol  dillolved  retains  a  greater  exccf<i 
of  liioe;  by  adding  water,  fuccetlive  reparation^;  may  be  ob- 
tained, and  (he  proportions  will  depend  on  the  relation  of  the 
diiTolving  force  to  the  rufilktice  of  the  coheiton.'' 


scisyTipfc  irxwi. 


Cio*  wttud 
with  flit  ind 


CoKDtrfiOn  of  Pieces  of  Ctoih  impregnaud  Zffilh  a  Solution 
Salt  into  Soap  of  Wool,  hif  ike  Adion  of  the  Gakamc  Fik, 

jE^^  BauCNATLLLI. 

I  HAVE  examined  the  fingalar alteration  produced  io  tbe 
bits  of  clolh  vieitedwiih  afotutioaof  fait,  im^rpoftd  belween 
the  galvanic  pile,  the  dt£ks  of  Copper  an  J  zinc  arranged  in  the  pi\^,  and  I  have 
it  cooveited  into  found,  that  thev  ftfe  at  leni^lh  converted  entirely  into  ibap  o( 

bdngdeconn-  On  ihi^  OLxa(io<i  the  muriate  of  Toda  \s  decompofod  by  the 
■liK*l  whd\  Is  **'**^*  ^^  **  continually  undergoing  ostidalioi^  and  tl»e  Toda, 
o}ii^.re>i»  and  th«  feparaled  by  thii  clccumpotition,  atta«Jt^  the  woulj^  and  form* 


THE  Work  of  Mr.  Parkinfon,  of  Hoxton,  on  the  organic 
remains  of  the  former  world,  is  in  confiderable  forwarJnef^. 
Tlje  firrt  part  on  fhe  fof!iI>  of  the  vegetable  kingdon>»  illuf- 
tr4icd  with  coloui^ed  plates,  rn  quartOj  is  propofed  to  be  p«b* 
liihed  vti  the  rufi  ot  J^mt  n^'xt. 


na^JamnATmljaiUaMW. 


pjtJ#dia* 


TThZte  JwmJ.  y&f  77f'JtJt^Jff&, 


r  'k.AT  .1  v^ .. 


I  PUBLIC  L.. 

i 

!      A8T0K.  Li£!       r 


^^-'i^^vfFK' 


K'iMJtJTtnS 


B 


f 


INDEX. 


A. 

AcCUM,  Mr.  58 

Actdy  Gallic,  new  method  of  preparing  it 

pure,  74 
*— —  Moroxylie,    chemical  examination 

of,  119 
«       I  Sulphnric,  it  evaporable,  15 
Affinity  between  metalst  experiments  to 

prove,  176'— General  condufioni,  180 
Aognftite  it  not  a  fimple  earthy  but  phof- 

phate  of  lime,  iiS 
Air  fubftitttted  for  wet  cloths  between  the 

dilks  of  a  galvanic  pile,  305 
Air-pomp,  mercurial,   of  unlimited  ex- 

baofting  power,  iSS 
Alcobd,  its  ufe  in  purifying  rancid  eflen- 

tial  oils,  68— let  adion  on  pruffiate  of 

potaih,  3185 
Alphabet  for  writing  in  the  dark,  57 
Aium,  new  procefs  for  fabricating  it  ar- 
tificially, 63— The  mother  waters  ufe- 

ful  in  making  Pruflian  blue,  64 — Profit 

from  the  procefs,  65 
Aaianton*s  rotatory  engine,  313 
Apparatus,   galvanic,  of  great  power  in 

the  combttftion  of  metals,  169 
— —  Hydraulic,  method  of  making 

the  joints  air-tight,  191 

for  raifing  water  by  the  fail  of 


wafte  water,  298 

for  fwceping    cbimnies  by   a 

blaft  of  air,  246 
— ^—  for  fupplying  worm-tubs  with 


water,  81 

Atmosphere,  diftribudon  of  the  difi^crcnt 
gales  in  the,  17 

v«i..vn. 


B. 

Bancroft,  Dr.  296 

Barometer^  figns  of  the  weather  from^ 

156 
Barraud,  Mr.    on  the  improvement  of 

time-pieces,  »03— Rejeds    jewelfingt 

ao4 
Barrel  and  winch,  defcriptkm  of  a  com- 
pound, 50— >Peculiarity  and  diiadvaa- 

Uges  of,  51— Account  of  its  invention 

in  America,  aSy-^Ufeful  application  on 

a  large  fcale,  a68 
Barton,  Dr.  on  the  fafdnating  faculty  of 

the  rattle- fnake  and  other  feipents,  9170 
Bartram,  Mr.  274 
Batfon,  R.  £fq.  on  the  caulis  and  core  of 

the  dry-rot,  315 
Beafts,  figns  of  the  weather  firom,  150 
Becker,  33 
Beer,  remedy  agalnft  the  effe^  of  than* 

der  on,  lax 
Beet-fugar,  manufadllre  of,  118 
Benxenberg,  Mr.  on  gridiron  pendulum 

rods  of  lead  and  iron,  300 
Berard,  Mr.  53 
Berthollet,  91,  117,  on  the  fuppofed  cryC- 

ullization  of  lime,  319 
Beryl,  Saxon,  analyfis  of,  118 
Betanwett,  i6» 

Birds,  figns  of  the  weather  firom,  149 
Biakey,  Mr.  enquiries  refpeding  him,  310 
Blind,  a  method  of  writing  calculated  for 

their  ufe,  53 
Blue  equal  to  \iltramarlne,  76 
Blue-bell,  preparation  of,  as  a  fubftitute 

for  gum  Arabic,  30 

b  Bodicst 


INDEX. 


BodiC9>  SAiBifflatey  figns  of  the  weather 
froaiy  153 

Boerkaavcy  33 

Boletas  LMhiynini,  the  caufe  of  the  dry- 
tot,  316 

BooTier*!  galvanic  experunenta  with  ice, 
and  method  of  rendering  the  ele^c 
attradion  of  the  pile  very  eTident,  303 

Brad!eyy  Dr.  253 

Bramah,  Mr.  51 

Brancasy  311 

Braon^  165 
^riggi.  Dr.  on  a  method  of  vnidng  ful- 
phur  and  phofphonis  without  danger  to 

_     the  operator,.  5S 

Bragnatelli  on  pmfliate  of  potafh  and  on 
fuhninating  muriate  of  lilver»  285—" 
on  the  adion  of  the  gaivanic  pile  upon 
the  cbth  diiks,  320 

Bucholt,  74 

Bocknatl,  T.  S.  D.  Ef^.  on  the  varietiei 
of  engrafted  fruit  trees,  aiy— On  the 
ciiterioos  of  cyder  fruit,  3d7 


Cadet,  on  the  formaHon  of  ice  In  the 
cav:rii  of  Grace -Dieu,  44 

Cancer  in  the  t9nguc,   cure  of,  50 

Cattanco,  177 

Cepedj,  aSi 

Chabaneau,  99 

Chay  root,  commtAication  refpediog,  194 
•— Aflfo-.ds  a  beautiful  and  permanent  red 
dye  to  cottons,  295 — Experiments  on, 
296 

CheneTiz,  R.  Efq.  his  enquiries  concern- 
ing palbdium,  85,  176— Letter  from 
him  refpe£tiag  the  new  metal  in  cruds 
platina  }  beet  fugar,  aguaine  earth,  and 
a  new  furnace,  117 

Chimnies,  account  of  a  machine  for 
fweeping  by  a  blafi  of  air,  246 

Clairault,  102 

Climates,  hot,  mod'-fy  the  vegetable  pro- 
du6^ioni  of  the  eld,  and  create  new 
•ncii,   129 


Clofct  Mr.  00  the  c^mbuudona  lor  fap« 
plying  worm- tubs  by  a  fyphon,  191 

Cloth  converted  into  foap  of  wool  by  the 
aAion  of  galvanifm,  310 

Clouds,  figns  of  the  weather  firam,  152 

Cold,  its  t€tion  on  time-kcepen*  206 

Cokran,  complementary«  94 

— — ~  durable  red,  obtained  liwn  die 
chay  root,  295 

Combination  and  mixture,  diffeienccs  be- 
tween, 9S 

Combuftion  of  metab  by  plvaaifiiif  flb? 
— Pn>po(ed  apparatus  fn-j  269 

Condudor,  an  imperftd,  takca  eiedridty 
from  a  galvanic  pile^  tni  la  chaigt^ 
nice  it,  2S8 

Congelation  doea  not  prevent  eTaperadwi^ 

>5 

Cotton*  a  beautiful  andpexmanent  xeddje 

for,   295 
Gowie,  Mr*  on  the  preperdeaof  gwnlcB- 

teera,  301 
Crank,  on  itt  adioa  at  oppoftd  to  that  of 

the  fly,  133 
Cream,  remedy  i^inft   the   effeds  of 

thunder  on,  122 
Culleo,   37 
Curaudau*s  new  procefs  for  fabricido{ 

alum,  63 
Cyder  fruit,  on  the  criterions  of,  307 


Dalby,  Mr.  tio 

D'Alefmc's  ftcam  engine,  313 

Dalton,  Mr.  on  mixed  gafet;  on  the^e 

of  flearn  }  on  evaporation  ;  and  on  the 

expanfion  of  gafes  by  heat,  5 
Damafcus  fword  blades,  attempt  to  imitate, 

120 
Darby,  Mr.  314 
Davy,  Mr.  98 
Decompofition  and  efHorefcence  of  glaft 

tubes,  306 
Degree  of  the  earth  meaforcd  in  Lapland, 

:6 

Dc  Laet,  276 

Dcnfity,  iricjju'ar  of  compound  bodies,  lOO 
DcfaguUers, 


INDEX. 


DeCagulierf,  Dr.  314 

De  SaufTure't  hygrometer  I naccurate,  17 

I>efcotiis9  76,  1x7 

Deyeax,  30 

Dip  of  the  horison  is  rendered  very  uncer* 

tain  by  refradion,  62—- Bed  method  of 

afcertatoiog  it  at  Tea,  ib. 
Dobfon,  Mr.  37 
Dollaad»  Mr.  144 
Drought,  figns  of,  155 
Dry-rot,  obfervations  and  coromunlcattont 

on,  315— Cure  for,  317 
Dudley,  Mr.  174 
Dyckhoff,  on  the  a^ivity  of  a  galvanic 

pile  in  which  thin  ftrau  of  air  are  fub- 

ftitutcd  for  wet  bodies,  305 

E. 

Earth,  the  nieafure  of  a  degree  of,  in  Lap> 
1^,  76— 'Its  figure  and  magnitude  not 
(atisfa£torily  dctermmed,  102 — Caufes 
of  the  error*,  103— in ve (ligation  of  tl)c 
ibrmuic  far  computing,  104— Appli- 
cition  of  the  formulae,  107— Probabi- 
Jity  that  it  will  be  determined,  108— 
Utility  of  extenfive  furveys,  109 

Zckhardt,  Mr.  G.  the  inventor  of  the 
compound  barrel  and  winch,  50,  267 

Edelcranti,  Sir  A.  N.  his  diTcription  of 
an  apparatus  for  fupplying  worm-tubs 
with  water,  81— On  a  (learn  digefter 
/or  philofophical  refcarchcs,  161— De- 
fcrlption  of  his  mercurial  air-pump,  of 
unlimited  ezhaufting  power,  188 

Efflorefcence  and  decompofition  of  glafs 
tabes,  306 

Elefhicity  of  the  galvanic  pile,  pheno- 
mena of,  288— Method  of  rendering  it 
Tery  evident,  303— Moi (lure  not  ne- 
ceHary  to  its  produAion,  305 

£lljott*s,  Mr.  new  and  fimple  repeating 
movement  for  clocks  and  watches,  T57 

Emerfon,  Mr.  292 

Englefield,  SirH.  C.  on  fome  remarkable 
ftrata  of  fliot  ja  a  chalk  pit  in  the  I  He  of 


Wight,  283— Account  of  the  occulta- 
thn  of  a  fixed  ftir  by  Man,  198 — Ad- 
ditional obf-'rvarions  on   the  (Irata  of. 
flint  in  the  Ifle  of  Wight,  242 

Ernian,  Mr.  288 

Eflential  oils,  method  of  reftoring  when 
rancid,  68 

Ether,  experiments  on  the  evaporation  of, 
IX — Its  utility  in  purifying  rancid  ef- 
fential  oils,  63 

Evap  irat'ion,  drfinition  and  theories  of, 
5 — Of  water,  is  propffrtional  to  the  force 
of  vapour  at  fimibr  temperatures,  S-*- 
Table  of,  ic — Of  fpirits,  ether,  &c. 
follows  the  fame  laws  as  water,  13— 
Of  mercury,  &c.  15 — Is  the  fame  be- 
low the  point  of  congelation  as  above  tt^ 
ib.— De  Sauflure^s  theory  of,  16 

Explofions  of  different  fuliqinatiog  pow- 
ders, method  of  cumparin|;,  77 

F. 

Fabroni,   34 

Farcy,  Mr.  on  the  fiery  meteor  of  Nov 
13,  and  on  other  fubje^i,  66 

Fafci  nation  by  rattle- fnakes  and  other  fcr- 
pents,  memoir  on,  270— Defcriptioa 
of  the  fuppofed  procefs,.  272-— Is  denied 
by  the  Indians,  274— Examination  of 
the  opinions  refpc£ling,  ^83 

Ferment,  or  fermenting  principle,  opi- 
nions refpefting^  34— -Experiments  to 
difcover,  35— Is  of  an  animal  nature* 
36 — Is  analogous  to  the  Yeaft  of  beer, 
37 — Chemical  properties  of,  39-^The- 
ory  "f  its  a^ion,  42 

Fermenration,  vinous,  memoir  on|  33— •' 
Seguin's  theory  of,  4^ 

Fixation  of  volatile  bodies^  inftances  of, 
10 1 

Fixed  (lar,  occultation  of  one  by  the  pla- 
net Mars,   198 

Flaugergue,  203 

Fleming's,  Mr.  experinoents  on  the  co- 
louring properties  of  chay  root,  295 

Flints,  obfervations  on  fome  reqarkable 
ba  ftrau 


Il^DEX. 


I 


ibftta  found  )A  a  ch^lk  pit  in  tb<  tfle  of 
ight,  tS3<^AdiJitiooa]  obfervitloilit 
9 

Fly-wheet»  enqames  rcfpc£Mng  Mr. 
Woolf  *i  fubdituEe  for,  67,  133 

Fnurcroy,   118 

Fruiti,  the  engrafted  varieties  not  perma- 
nent, aa;  — Procefi  foi  ntdn^  4i>d  en- 
creafmg  new  variet'ief,  aaS— Fa£^s  re- 
iffcOihig  their  perrotnence,  130 

Fulminating  muriate  of  filver,  prepui- 
tion  of,  285 

■  —  pnwder,  dangerour,  77 

FurnacT,  dckription  of  a  new  wind,  119 


CtlfAnicpik,  fecondary,«S9i— With  tee, 

503— With  air  Jnterpofediofteadof  wet 

bodiet,  3o5>*Ita  «£i:ion  on  cloth  diflis, 

3*0 
GilvaniDn,  laws  of  its  aflion  in  the  cora- 

buftioa  of  metah,  107— I'rnpofcd  ap- 

p^rJtus  for  encrea(ii:g  its  power,  26^^ 

Ab{tta<£l  of  Mr.  Ritter*«  memotr  on, 

a8S— Its  aft'ton  on  c!oih  diflcs  converts 

them  into  foap  of  wool,  320 
Cafes,  on  the  enpanfion  of,  bj  heat,  5 
^        mixed,  fchtmc  for  /howlng  ihelf  dif- 

tribution  In  the  atmafphcre,  17 
GaiTcmJi,   199 
Glafi-tubcA^  on  the  rffiorefcence  and  de- 

compoijtion  of,  306 
Gmelln,  2^% 
Cough,  Mr.  on  the  art  of  writing  in  the 

dark,   53 
Craviiy,  fpecific,  of  compoundf,  inflancc* 

of  anomatles  in,   100 
Gridiron  pendulum  rods  of  lead  and  Irony 

300 
G'jm  Arabic,  propofed  fubltitute  for,  30 
Kutcera,  dcfcription  and  properties 

of,  301 
Gun,  to  throw  double-headed  ibol*  en* 

qtilries  rtfpcaing,  146 
Cayton,  63 


HiSIf  figniof*  154 

Haffcnfrats*!!  firfl;  memoir  on  coloured 

dows,  23 
Httchalt,  C.  Efq.  91,  I59 
Hawkini^i,  Mr*  J.  J.  account  of  the  tn> 

vcntion  of  a  compound  barrel  and  winch, 

ind  its  appticadon  on  a  (arge  fcale,  167 
Hcarenly  bodiet|  general  obfervaiLoosoo, 

3 10 
Hecke welder,  Mr.  174 
Hclcaothus  annus,  ita  cultivatton  recom- 
mended, laS 
Herfchell,  Dr*  loi — On  the  relative  po- 

liiions  of  dottbte  ilars,  a  10,  35a 
Homers,  Mr.  obfervations  on  tbe  ftroc- 

tare  of  the  tongue,  47 
Hornblower,  Mr.  accojnt  of  hlf  machine 

for  fweeplng  cbimnics,    346 
Howard,  Edward,  Ef(j«  159 
Huiidart,  Jofi'ph,  Efq.  dcfcription  andufa 

of  his  dation  pointer^  1 
Hunter,  Mr,  W.  51 
Haygiru,   143 
H)adnthut  non  fcriptus,    prcfaiatlan  of» 

ai  a  fubdltute  for  gum  Arabic,  30 
Hydraulic  apparatus,  eafy  method  of  liuk^ 

ing  the  joioti,  airr tight,   191 
Hygrometer,  Dc  SaulTure's,  not  to  be  de« 

pended  on  in  fome  cafct,  16 


Ice,  eyperiments  on  the  evaporatSon  of, 

15 — Cinje^urcj  refpe£ilog   its  lonxU' 

tion  in  the  cavern*  of  Grace-Dieu,  44 

—Galvanic  rjcperlments  with,  303 

Jewelled  holes  not  beneficial  to  tlmcokcep* 

err,  205 
Image  in  a  concave  fpeculum,  and  in  ■ 
coacavo'Convea    mirror,    enquiries  re* 
lative  Co  the  place  of,  71,  136 
Inic,  utility,  of  keeping  cott^on  In  it,  140 
Infefls,  figns  of  the  weather  from,  150 
Inftrumcnt  for  giving  tbe  fuo*s  place  bf 
two  hvTiEontnl  angles,  1 

JohftfoO) 


I 


INDEX. 


Johnfon,  B.  Efq.  on  the  caufe  >nd  cure 

of  the  dry  rot,  316. 

Dr.  178 

Jones»  Mr.  on  Dr.  Wollafton'^s  fpe^Kle- 

glafles,  191 
Iron  and  lead  employed  In  the  conftrudlon 

of  gridiron  pendulum  rods,  300 
IHe  of  Wight,  geological  account  of,  183 


Ralm,  Prof.  172 
Ktanedy,  Dr.  119 

Klaproth*!  chemical  enmination  of  a 
new  vegetable  f^lt  and  acid  found  in 
the  mulberry*  ]a9— On  the  applicadon 
of  platina  on  porcelain,  ft86 

Knife,  a  large  one  moft  ufeful  in  making 
a  pen,  300 

Koighc,  F.  A.  £fq. 

Kuteera,  gum,  defcription  and  prapertiea 
of,  301 

L. 

Lalaude,  on  the  meafure  of  a  degree  of 
the  earth  in  Lapland,  76,  zao,  256 

Lampadius,  xi8  ' 

Lavoifier,  33 

Lead  and  iron,  employed  in  the  conftruc- 
tion  of  gridiron  pendulum  rods,  300 

Leech,  figns  of  the  weather  from,  156 

Lever  fire  engine,  invention  of,  314 

Light,  variety  of  tints  in  the  fliadows  pro- 
duced by  two,  23— Flaflics  of,  during 
fnow,  57 

Lime,  does  not  cryftalb'se,  319 

Linnaeot,  his  opinion  of  the  fafcinating 
powen  of  fome  animals  denied,  278 

Liquids,  fermencing,  effeds  of  thunder 
on,  12  X 

I«oogitode,  its  determination  by  time- 
keepers fnperior  to  any  other,  203 


Machme,  eledricaJ,  improTcment  in,  124 
advantages  of,  ia6 


Machine  for  fweeping  chlnmies  by  a  bhift 

of  air,  246 
M*Kean,  the  inventor  of  t  conpOMi 

barrel  and  winch,  267 
Macquer,  33 
Maries,  queftion  refpedling  the  natvfei 

fpecies,  and  ufes  of,  318 
Mars,  occultation  of  a  fixed  ftar  by,  199 
Martin,  292 
Malkelyne,  Dr.  253 
Matber,  Dr.  274 
Meafures  and  weights,  on  the  expediency 

of  reducing  the  foreign  to  Englift,  77 
Mechain,  76 

Mercury  is  evaporable,  15— Method  ef 
uniting  it  with  platina,  92««>It9  fixa* 
tion  in  paUadium  accounted  for,  xoo 
Metals,  a  new  one  difcovered  in  die  ore 
of  platina,  76-*Method  of  obtaining, 
117— Experiment!  to  prove  affinky 
among,  176— i^yeneral  condufions,  180 
^Laws  of  their  combuftion  by  phra- 
nifm,  S07 — New  apparatos  to  product 
this  efied  on,  269 
Meteor,  fiery,  of  Nor.  13,  enqolria  n- 

fpeding,  66 
Mills,  fmall,  in  Portugal,  298 
Mirrors,  queries  refpeding  the  images  ex« 

hibited  by  different,  71,  236 
Mlfts,  figos  of  the  weather  from,  153 
Mixture  and  comhinatk>n,  differences  be* 

tween,  98 
Moifture  not  necefl*ary  in  galvioifo,  305 
Moon,  figns  of  the  weather  from,  151 
Moroxylate  of  lime,  chemical  examinatkm 

of,  132 
Motion,  tremuloui,  one  of  the  canfes  of 

fermentation,  223 
Movement,   repeating,    for  docki  f»i 

watches,  a  new  and  fipnpk  one,  157 
Moura,  Mr«3X4 

Muriate  of  lime  is  evaporabk,  15        , 
■  of  filvcr,  fulminating,  pi«feva« 

tion  of,  285  , 
of  tin,  the  moft  delicate  left  of 


pbtina,  178 


Natvral 


I 


irat  pWIofophy,  queft'ton  refpcftlog  in 
progrefi,    160 
Kewcomtn  and  Cowlc)r*»  atmofphcxk  cn* 

Kewun,  Sir  h  tM 


Odti,  frett  impciTUnice  of  tlie  culture  of« 
17— Ace  crrontoufly  fuppofed  to  be  of 
flow  growth,  1  l—Thtit  magnitude  mair 
be  doubled  by  culture,  ij>— Pridicil 
dlrcfliont  foe  their  matugementf  ib.<— 
Proofs  of  lU  fuccefiy  %% 

Occultatiort  of  a  fixed  ftat  by  th^  pltnet 
Man,  19ft 

011t»  probably  decompcfe  water  and  air, 
113— Rincidity  ptamotes  their  anion 
with  mcfcuiy,ib, — Efiedliof,  m  timc- 
kecprrty  104'— A dl ion  of  cold  on,  205 

»-  tncotiil,  pio«f»  far  purifying  them 
^hcn  rancid,  6S^Thcoitticjl  fp«cul»- 
tion,  63 — Subftqucnt  eipitimcnt,  70 

Qlbcrs,  Dr.   bis  merit  as  an  dbonomcr, 

»$9 
Optic4lq4««ftjons,  71,  136 


ra)l4dii»m,  reward  for  the  artificial  pn>- 
au<;tion  of,  75,  159— Pre  fumed  ro  be 
an  alloy  of  the  new  metif,  difcovered  in 
the  ore  of  platlna,  with  mercury,  76*— 
Inquiries  concerning.  S5 — General  pro- 

i^l^rties  of,  86— Chemici!  ciamlnation 
of^  S7^Specific  gravities  of  its  alloyt, 
jl9-^Beautitul  red  felnlion  in  acids,  90 
ipinfon  with  other  mctaU,  91 — 
Ji  an  alloy  of  platina  and  mercury,  ibi 
^Synthetical  proofs,  9Z— General  ili* 
fcrtnce?,  96— Its  loalyfii  emrcmcTy 
dIflicuU,  97 — Analytical  experiments, 
9? — Objc^ions  to  thr  name,  99 — 
French  opinion  refpcfting  iti  coinpofi' 


Paper,  acvantj-e'iufly  employed  at  a 
ber  for  dcftric:)'.  rDschines,    ia6 

Papin,  excellence  and  uiiUty  of  iiii  di*. 
gctler,  161— Improreinent  id  the  mode 
of  cloGiig  jt|  t6i— His  ll«aai  eo|ine« 
311 

Patkinfon,  Mr»  jao 

Padcbnard,  iu  ufc  lA  the  galvamc  pijf, 
aSa,  303 

Pca'e,   Mr.  C.  W.  aSf 

Pendulum  rods  of  lead  and  iron*  300 

Pen. knife,  a  large  one  moft  ufefuly  30a 

Penjunt,  Mr.  879 

Pepya,  Mri  96 

Pcrifcopic  fpcdacles,  propofed  aa  a  recna- 
dy  lor  the  dcfe<!li  in  common  ooca,  i^^ 
— Objefted  to,  191 — Experiment  prov- 
ing the  adTantagcs  of>  241— OhCuira- 
tioni  on,  291 

Philofuphy,  natural,  queHion  refpe€king 
its  progreCi,  160 

Phofphorus  3kn6  fulphur,  method  of  Qiiit^ 
ing  without  danger  to  the  operaiori   58 

Picket,  6 

PflCj  galvanic,  the  fecoodary  diflfcrs  from 
the  common  only  in  inteulity,  18^^ 
With  itf,  303— Wt«h  air  Intcrpofed 
Inilcadof  wet  buV)e$,  305^IuaAioii 
on  cloth  diflC'i  320 

Pifo,  177 

Plating,  a  new  metal  difcovercJ  In  itiorf, 
76,  tiy-^Mcthod  of  uultmg  it  with 
mercury,  9a — ^Eapcnments  on,  178— 
Muriate  of  tin,  the  rroil  delicate  Cefit 
of,  f  79 — Order  of  its  affinity  wTth  the 
acJdi,  iSo — Application  of  It  on  porcf* 
lain,  aS6 

P.ayfair'4,  Mr,  inTcfligation  of  theoretni 
retarWe  to  the  figure  of  the  earth,  67, 
loi,   177 

Porcelain,  prxefii  for  applying  p)atlna  on 

Potter,  Htimphrcy,  314 

Powder,  dangerous  fulroinatiog,  77 
Prtfi  with  a  dotoble  fcrew,  defcription  of, 
5' 

Prtndple, 


INDEX. 


iPrlnciplCf  fermenting,  opinions  rerpeAing 
34^— Experiments  to  difcover  it,  35 — Is 
of  an  animal  nature,  36— Chemical 
properties  of,  39— Theory  of  its  ac- 
tion, 41 

Pn'ae  adjudged  by  the  National  Inftitute, 

»59 

»—  for  the  artificial  produdion  of  pal- 
ladium, 75,  159 

Prognoftics  of  the  weather,  148 

Prouft  on  a  dangerous  fulminating  pow- 
der, 77 

Prufliate  of  potafh,  adion  of  alcohol  on, 
aSS 

Pump  with  a  double  plunger,  defcriptlon 
of,  5a 


Qaefttont,  optical,  71,  136 

■  pn*e»  I59>  160,  318 

R. 

Rain,.  Hgnt  of,  149,  154 

Rainbow,  figns  of  the  weather  from,  152 

Rattle-fiiake,  memoir  on  its  fafcinating 

qualities,  270— Is  held  in  veneration  by 

fiime  North  American  Indians,  275 
Repeater,  conftrudionof  afimpk,  167 
Ritter,  Mr.  abftraft  of  hit  memoir  on  gal- 

Tanifin,  2  38 
Rivatx,  315 
Roover's  de,  method  of  leftoring  rancid 

eflential  oils,  68 
Roue  lie,  33 
Roy,  Gen.  108 
Rubbers  for  ele^rical  machines,  improve- 

menc  in,  125 


S. 


Sade,  CbcT.  de,  on  the  extiA^  volcanoes 
in  the  environs  of  Coblents,  236 

Safety  valve  for  digefters,  164 

Salt,  chemical  examination  of  a  new  one 
obtained  from  the  mulberry,  X29 


Savery*s  fte&m  engine,  31! 
Schnaubert*s  new  method  of  prepat!il| 

pure  Gallic  acid,  74 
Scoteography,    or  art  of  writing  In  tiie 

dark,  53 
Screw,  double,  account  of,  51— Itt  ad* 

lity  in  meafuring,  52 
Seafoos,  peftikntial,  fignaof,  Z56 
Seguin,  43 
Serpents,  American,  memoir  on  their  Af- 

cinating  faculty,  270 
Shadows,  coloured,  memoir  on,  Sf— i 
Variety  of  the  tinta  prodnced  by  Mo 
lights,  ib.«»Complementary  coloonoff 
24^— Are  probably  octafioned  by  the  na« 
ture  of  the  combuftibk,  2S-<-Sammary 
of  the  experiments  on,  29 
Sharplefs,  Mr.  defcription  of  hit  apptni« 

tus  for  raifing  water,  29S 
Shaving,  obfiervationa  on,  240 
Sheep,  queftion  refpeding  die  beft  mode. 

of  treating  the  vertigo  in,  318 
Shot,  double-headed,  probabk  effedl  of 

the  ufe  of,  147 
Signs  of  the  weather,  148 
Silver,  preparation'  of  2  fohninating  mtf* 
riate  of,  285— Its  application  on  porot* 
lain  unfuccefsful,  2t4 
Skyi  queries  refpeding  its  fignre,  7f ,  259 
Sloane,  Sir  H.  283 
Smith,  Dr.  143,  292 

Dr.  J.  E.  279 

Snow,  flaflies  of  light  during,  57 

Soap  of  wool,  produced  by  the  aftioo  of 

the  galvanic  pile,  320 
Sound,  chemical  a^ion  of,  122 
Spe^cles,  improvement  in  the  form  of 
the  glailet,  143— >Notice  of  the  vtriois 
attempts  at  improving,  194^ Hava  not 
been  £>  much  attended  to  as  ocber  op* 
tical  inftroments,  291 
Speculum,  concave^  qutriei  receding  tht 

place  of  the  image  in,  71,  236 
Spirits,  experimencs  00  the  cvapontSoo 

of,  n 
Stahl,  33 

Stan, 


I 


I 
I 


Stirij  iSgQS  of  t)ii  weather  ftamt  i  $^-— 
Account  cf  the  changes  in  the  rei»ti»c 
pofitiuii  of  double,  aiOf  251 — ^Throry 
of  the  raotion  of,  211— ObfciTJtions 
and  iafercncct  rcfpc£ling  the  chanj^eiof 
thctt  relative  lituation,  I14 
Sutioo  poiACcru  defer) pcloa  aad  ufe  of,  i 
Scnun,  iu  firft  applicjtion  to  mechanifm, 
311 

digefter,  a  nevt^aci  i6r 
■     '       engine^  tnquirlc*  concemiog,  310 
Steely  DAmiTcuSt  e^periraeoc  to  imiute, 

ISO 

ScxkweJI,  Mr.  on  the  propcniei  of  die 

chay  rooc^  194, 
Sbodaic^  Mr*  on  the  fabrication  of  Da- 

mafcus  fword  btade»,  no 
Scrufturcf,  three  niechaDic«il>  not  com- 

nooty  noticed,  50 
Sulphur  and  phofphomi,  method  of  uait- 

ffl|  without  danger,  58 
Sun|  the  ftgna,  of  the  weather  from,  150 
£un*f}o\rcr,  lu  cultivation  recommcndcd|i 

lit 
Sweeping  chinuues  by  «ir»  apparatiu  fw, 

Symoodiy  Dr.  309 

Sjphqn-Cfljtnc  for  fupplyiog  worm  tubi, 
191 


T. 


Table  of  the  force  of  vapour  and  af  the 
,  ervporatlng  force  at  different  temper* 

ctures,  II 
Thawt  dgtuof,    155 
Tbejurd't  menaoiroR  vinous  (vrmenfatlon^ 

33 — Difcovery,  of  a  blue  eqml  to  ultra- 

marine,  76 
Theorem*  relative  to  the  figure  ©f  the 

earth,  67,  102,  167 
Thompfoi),  Dr.  89 
Thunder,  iti  efte««  on  beer  and  cream, 

occafioned   by  tremulous  modon,   122 

—Signs  of,  155 


Timber^  oak,  obfervatlont  on  the  tmU 
lure  and  growth  of,  17 

Time  keeper  I,  are  advantSfcoufiy  €m» 
pbycd  In  fading  the  longitude^  203— 
Jewelled  holci  injurioui  to,  »04 

Toad,  Its  fafcinating  power  denied,  279 

Tongue,  obferfatiani  on  its  ilrttfkure,  47 
— Hiftory  of  a  cafe  in  which  a  portion 
was  (uccefii'ulty  removed,  4SoU^ 
irriubinty  of  its  iaterual  ftru€kure,  49"^ 
Gre4t  advantage  of  this  know'ledcc  ui 
cancerous  difpoftdoas,  50 

Tromfdorff,  Prof.  319 


U. 


Ultramirine,  difcovery  of  a  b!ue  e^u^ 

Uriae»  dlabt^c^  undergoes  feroientaeiiiaBp 
37 

V. 

Valve,  fafet^,  for  dlgeiteri,   164 

Van  den  Sandc  on  the  effljrdceaoe  and 

decompofidon  of  glafs  tubes,  306 
Van  Mom,   tiS 
Vapour,  ttmofpheric,  experiment  Co  dc* 

tcmiine  its  Ibfce,  9 
'^— ^  a^ueom,  h   propordoftal   to  the 

evaporation  at  fifoUar  temperatures,  8— • 

Caufe  of  the   inaccuracy   in  Dc  Saaf* 

furc^s  table  of  the  weights  of,   16 
VamlA  fat  the  plates  of  elearical  cu- 

ehines,  125 
Vauquelin,  63,  iiS 
Vegetable  tilt  and  acid,  new,  129 
Vertigo  io  (hcep,  caufed  by  an  hydatid  la 

the  head,  318 — Qucftion  refpcaing  the 

bcft  method  of  treating,  319 
Vinous  fermentation,  memoir  on,  33 
Volatile   bodies,    inaanccs   of  their    fis- 

«tion,  101 
Volcanoes,  obferracioas  on  thofc  extijia 

in  the  enrironi  of  Cobfentx^  136 
Volta,  it% 
Vofmaeri  %t% 

Walker, 


I 


tl^ 


I 


I 


INDEX 


w. 


WaDcer,  Mr.  £•  on  the  beft  method  of 
alcertaining  the  dip  at  fea>  62— On  im- 
prorements  in  the  conftruftion  of  tlme- 
keepersf  ao3— On  fpeftacles,  and  par* 
ticalarly  on  the  perifcopiC)  291 

Water,  experiments  on  iti  evaporation  at 
different  temperatures,  6^Its  effeds 
in  the  operation  of  (having)  240— Ad- 
vantages to  be  derived  from  the  fall  of> 
S98 

»  ■  i  ■  Damafcusy  enquiries  concerning 
the  appearances  on  fteel,  fo  called)  121 

Weather)  prognoftics  of  the,  148 

Weights  and  meaTureS)  on  the  expediency 
of  reducing  the  foreign  to  Engliih)  77 

Wilkinlbn,  Mr.  on  the  laws  of  galvanifm 
in  die  combuftion  of  meuls)  206, 269 

WilSs)  Mr.  on  the  preparation  of  a  fubfti- 
tttte  for  gum  Ar^ic,  30 

Wilfon,  Dr.  220 

Windy  figns  of)  149)  154 

Wind-famacC)  new  one,  1x9 

Wiatn-)  Mr.  on  the  detexinination  of  the 
Iblaryear)  1x6 

Winter)  figns  of  hard,  156 

W.  N.  on  the  ufe  of  the  ftation  pointer) 
i^^ccount  of  three  mechanical  ftruc- 


tures  not  eommonly  notlcedi  50-4)11 
Mr.  Woolfs  fubftitute  for  a  fly-^heely. 
67— *And  on  the  fyphon)  68— On  the 
ufe  of  doubled-headed  (hot,  147— An- 
fwers  to  optical  querieS)  236 

Wolff,  on  the  improvnnent  of  the  elec- 
trical machine)  124 

WollaftoH)  Dr.  on  an  improvement  in  the 
form  of  fpedacle  glaffes,  143— Experi- 
mental proof  of  its  advantage)  24X)  29Sr 

Woolf  *s  roUtory  apparatus)  enquiries  le* 
(pedlng)  67)  133— Further  remarks 
on)  134 

Worcefter,  Marq.of*  3x1 

Worm-tttbS)  apparatus  for  fupplying  them  . 
with  water)  8x»  191 

Woulfe,   67 

Writing  in  the  dark)  method  ofy  53. 


Y. 


YateS)  Rev«  Mr.  on  the  cultivadon  aad 

growth  of  oak  timber,  17 
Year,  folar)  on  the  determinados  of  die 

length  of)  1x6 
Yeaft  is  an  immediate  principle  of  t^e« 

tabkS)  38— ItieUom  puie^  4s 


END  OF  THE  SEVENTH  VOLUME. 


Printed  by  W,  Stradbrd,  Ci«wa-Coiirt>  Tcapfe-Bii^ 


JOURNAL 


OF 


NATURAL  PHILOSOPHY, 
CHEMISTRY, 


AND 


THE      ARTS 


VOL.  VIII. 
3llbt{ittateii  toitb  (3n0caDin0«, 

BY  WILLIAM  NICHOLSON. 

LONDOif: 

PRIHTSD  BT  W.  mUTrORD.  GROWN-COmiT.   TEMFIX4A&,    FOR 

THE  AUTHOR,    No.   10,   SOHO-SQUAREj 

AND    SOLD    BY 
ALL  THE  BOOKSELLERS  IN  THE  UNITED  KINGDOM. 

180i. 


ADVERTISEMENT. 


HE  Authors  of  Original  Papers  in  the  present  Volilme, 
are  C.  Wilkinson*  Esq. ;  Peregrinus  Proteus^  A  Constant 
Reader;  E,  P.;  Mr.  W.  Jones  F.  Am.  P  S. ;  Alexander 
Henderson,  M.  D. ;  Mr  J.  Haley,  Jun. ;  R,  B ;  Mr. 
kiel  Walker;  G,  A.;  I.  R.  L  ^  A  Correspondent 5  MrV 
Cuthbertson;  Mr*  J  Bramahj  Messrs.  Harman  and  Deam; 
Mr,  Frederick  Accum;  A  Carlisle^  Esq.}  R.  T. j  Mr.  J, 
Dalton;  H.  G. ;  Mr.  J.C.  Hornbbwer;  Mr  JohnGoiighj 
M.  Ic  Comte  de  Boarnon  ;  Mr.  A.  Woolf ;  Right  Hon.  Sir 
Joseph  Banks,  Bart.  P,  R.S. ;  Thomas  Thomson,  M.  D,  j 
^Vm.  Hyde  Woollaslon,  M.  D.  F.  R.  S.  y  Mr,  VVm.  Henry  | 
T-  S.  T, 

Of  Foreign  Works,  H.  Beaupoilj  Cit.  Bertholletj  Four- 
croy;  Vauquelin;  Collet   Descotik;  Brujnatelli;  Professotj 
Lichlenberg;   Ritter;    Hauy  j  J.  Drapemaud)  Klaproihi 
Van  Marum ;  J,  C.  Bartholdi ;  Jerome  De  Lalandc)  J.  !» 
Goy  Lussac  5  Dr.  P.  A.  Nemnich* 

I  And  of  English  Memoirs,  abridged  or  extracted  j  R. 
amsden  Bradley,  Esq. ;  Mr.  Robert  Green  •,  Rev.  Eldmund 
C^rtwright;  Dr.  John  Winterbottom  ;  R.  B. ;  Benjamin 
Smith  Barton,  M,  D, ;  Mr.  Edward  Massey  3  Mr.  David 
Charles  -,  Smilhson  Tennant,  Esq.  F.  R.  S« 


■  Of  the  Engravings  the  Subjects  are,  1.  Machine  of  con- 
Cderable  Power  for  clearing  Roads  of  Mud,  by  Dr.  Winter- 
tcrbottora.  2.  Mr.  Robert  Green's  Hand  Drill  for  Peas.  3. 
The  Rev,  E,  Cartwrighl's  Three-Furrow  Plough.  4.  Dia- 
gram for  invcftigating  the  Figure  of  the  Earth.     5.  New  Gal 


CONTENTS. 


JUNE.    ISO*. 

EngnvTngi  «f  the  F  flowing  Object :   I  *   '  *  fgr  «  Cftne,  by 

Bnimdh;  2.  Nrw  filtenng  App»raiu»,  b^  n  and  Deirn  $  3   Gi 

irank  Apparatus;  4.  An  ancient  Locl;^  uled  lo  £^pt  and  Weitpjn  Alt 
upward«  of  Three  Thoufind  YeaiK  ;  i.  Developcmfent  of  the  Meciianiim 
the  LodL. 

I«  Letter  froin  Mr.  Ex^ltid  Wilker,  on  ihe  Meihod»  of  obJming the  Lonsiro^ 
tc  ftti  with  an  Exhib  tion  of  itie  very  gtt&t  Acoiracy  of  cbe  nesn  A<  ~ 
from  ft  Number  of  C  luonorneters        -  *  .  - 

On  G;ilviinfm.     By  C,  Wiikinf  n,  Eftj 

HI*  On  the  Formation  of  Snovfr.     By  G.  A.         -  - 

IV.  Medico  ChemicaJ  Refevchti  on  the  Virnset  and  Frinciplct  of  Cosit! 
ByH.Beaupail  .  .  .  ,  . 

•  Delcription  of  a  Galvanic  Apparatus  affording  a  large  Surface   for  Oxi 
tion»  and  corvertihit  inio  one  or  more  Plates  at  pita'uir.  By  I.  R- 1. 

On  the    Difference  between  the  Effefls  of  Elc^ncity  and  of  Heat. 
Cit.  Berthollel  .  _  .  -  . 

II.  Letter  from  a  Correfpondent  I.  R.  t.  explaintng  fomc  Fa£li  tn  Gafvai 
and  on  other  Objr<S»  .  ,  .  ,  . 

VJII,  On  the  Picicnce  of  a  new  earthy  Phofphate,   found   in  the  Bonca 
Anttnals,  which  dots  not  eitill  m  thofe  of  Men.     By  Fouicroy  and  VauqueJi 
Read  before  the  Nitional  Inllitute 

On  the  Nature  of  Oxigeii,  Hidrogen,  Caloric,  &c.  as  deduced  from  Gab 
Experirr-enif.     By  a  C    refpondent  ,  -  . 

»  Experiment*  on  the  YoHc  of  Wool,  followed  by  Come  ConrtdcnMJon 
the  Ctcanfingand  Bleaching  of  VVooh     By  Cit<  Vauquclin 

3CL  Copy  of  a  Letter  fmm  Mr    r  n  lo  Dr.  Pcarfon,  cm  ;  ngaB 

important  and  curious  diJhtigu  rty  bcuvetn  thcG*lv  <aTic 

Fluids.     Communicattd  by  Dt-  r\. u.ju  *  -  -  91 

XII.  Letter  from  a  CLrrdpon^icnt,  crTttJning  an  Obfervajtlon  of  ihe  fponcajneout 
Inflammation  of  Pappi  in  Nitric  Ackl  Gas  -  -  -  " 

XIII.  Dcfcriptiin  of  a  Jibcn  a  new  Confiru6ljon  j  by  Mr*  }.  Brnmali,  Eogiiii 
Commuricatcd  by  the  Invtntor  -  - 

XIV.  A  Memoir  cotuemlng  the  F.nfeim.ting  Facahy  which  has  been 
to  the  Knttlc-Snnke^  and   other  Amtricrtn   Serpent*.     By  Bctijamin 
Barton,  M.  D.     FronUhc  A*nciicwn  'Irnnfa^ion?,  Vol.  IV. 

XV.  Some  Account  of  an  Egyptian  Lock  uf  veiy  high  Antiquity.     Indil 
from  DcTion's  Travels.   By  a  CorrcffKintlent.  With Obferv.it i.jns  byW,  N.  1 

XVL  On  the  Caufc  of  the  ditferent  Colours  ut  the  uiple  Sall'^  of  Pljtiua»  and 
the  Exigence  of  a  ncwMtiatlic  Subllaace  in  rhni  MciaL     By  C>ilet  Dei'cotil 
Prefcnied  to  the  Clafs  of  Mathematical  and  Phyfual  Sciences  of  the  Nation^ 
Inftiiute  of  Fr.ince  -  -  -  -  - 

XVII.  Defcri^nion  of  an  App»ntu*  ftT  filtering  W«er.     By  MeC 
and  Deam,  ofRcdriff.       -  -  -  -  . 

XVIII.  Examination   cf  a  Stone  containing  Potafli,      By  Frcikric 
Teacher  of  Praflical  Chcmiitry,  Phumacy,  aud  MjucTMJogy  -   li 

XIX.  Letter  from  A*  Cajlillc,  Efq.     n  the  Tempeiature  cf  ihc  Sea  1. 

XX.  Obfervatioiis  upon  the  Do^Inne  of  Count  Kumford,  rcfpeilii^  the  VTa 
of  dircfl  condu£iing  Power  in  Fiuidi  with  regaid  to  Hrat.     By  Cit 
thollet  .-.-.-         i: 

XXL  On  the  DJflicnIty  of  obtaining  Alumine  in  a  Stute  of  Purity.  ByR-T.  I« 
Scientific  Ncws»   H'J^Ncw  Earth,  ib. — StiHcric  Acid  tiom   Pajt<j,  rb  — 1 
and  expeditious   Method   of  preparing  Copal  Varuiflj,    '        \ 
Amber,  143— Fhionc  Ether,  ib.  — New   Metho*!  of  pi   .  i.ii 

byBrugnatclli,  ib. — Acccnfion  of  Sulphuretfkd  Hidrogetj  oaa,  dv  uic  rt,ti«fK 
oi  Nitrous  Acid.  byProfclfor  Licbtenbeigi   144, 

4  JULY 


CONTENTS.  iu 

JULY,    1804. 

Engnmng;!  of  the  following  Ohje£ls  :  I.  Sketch  of  the  Orbits  of  the  New  Pls- 
neti,  by  Jerome  de  Lalande ;  V.  Cryihls  of  A'^feniated  Copper,  by  Hauy  { 
5.  Figures  to  il'uftrate  a  Pmcefs  for  Telegraphic  Converfition  at  confiderable 
Diflance*,  in  which  the  Human  Figtire  itlclf  cuntiitntes  the  Telegraph  j  4.  A 
Machine  for  levelling  the  Surface  r.f  Land,  by  Mr.  David  Charles;  5.  Shaded 
GeAions  of  a  Clock,  which  flrikes  th.-  Hours  l>v  funpler  Mcchanifo,  and  with 
greater  Regularity  than  uAiaJ,  by  Means  of  a  Pendulum  fnbftituted  in  the 
Place  of  a  Fly. 

Z.  On  the  fuppoled  Chemicnl  Affinity  of  the  Elements  of  Common  Air ;  with 
Remaiks  on  Dr.  Tbompfon's  Obfervations  of  that  Subject.  In  a  Letter  f^m 
Mr.  J.  Dalton  -  -  -  -  145 

IL  Eafy  Methods  of  completing  Tables  of  Squares  and  Cubes.  In  4  Letter 
from  H.  G.  -  -  -  -  iSd 

Til.  Problems  in  Spheroidal  Triangles.     By  Prirgrinus'  Proteus  I5| 

IV.  Defcription  of  a  ftnking  Part  rtr  a  Clock,  in  which  the  intervals  between 
Stroke  and  Stroke  are  not  regulated  by  a  Fly,  but  by  a  Pendulum.  By  Mr. 
EdwacdMifley  -  -  -  -  162 

V.  Defcripcion  of  a  very  fimple  Telegraph,  conlifting  of  the  Human  Figurtt 
aJaptrd  to  converfe  at  a  Diitnnce  by  means  of  Si^is  -  IS4. 

VI.  Acoount  of  a  Fafl  refpeAing  Water  heated  in  a  Boiler  of  Stone  |  with 
Oblirrvations.     By  Mr.  J.  C.  Hmnblower  -  -  jgg 

VII.  FaAs  and  Ohlervations  tending  to  elucidate  the  Theory  of  Galvanifm. 
By  a  Correfpondent         -  -  -  -  171 

VIII.  Experiments  with  the  Ele^ric  Pile,  by  Mr.  Ritter  of  Jena.  Coinmuni. 
rated  by  Mr.  Orfted         -  -  -  -  176 

IX.  Account  of  a  Machine  ft.r  laying  Land  level.     By  Mr.  David  Charles    181 

X.  Experiments  on  Magnctifm ;  by  Mr.  Kitter,  of  Jena.  Commumcated  by 
Dr.  Orfted,  of  Copenhagen  ...  jg^ 

XI.  Obfervations  on  Ariisniated  Copper.    By  Hauy  -  |87 

XII.  Observations  upi.n  the  Doctrine  of  Count  Kuinford  refpeAing  the  Want  of 
direftcondudingPower  in  Fluids  with  KLs:ard  to  Heat.   By  Cif.  BerthoUet  198 

XIII.  A  M&nioir  on  the  Movements  which  certain  Fluids  receive  from  the 
Contaft  of  othei  Fluids.  By  J.  Draparnaud,  Curator  and  Profcflbr  of  Natural 
Hiftory,  at  the  Medicinal  Schuo!  ot  Montpdier      -  .  201 

XIV.  Letter  from  Mr.  Cuthhutl'un  relptairfg  his  Galvanic  .and  EleArical 
Experiments  -  .-  -  203 

XV.  Chemical  Examination  of  the  Ochroites,  a  Mineral  not  hitherto  well  known, 
containing  a  New  Earth.    By  Klap.oth  -  .  207 

XVI.'  Letter  from  Van  Maruui  to  J.  C.  Dclamttherie,  on  R!tter*s  Galvanic 
Experiments  .  -  -  .  212 

!CV(I.  Experiments  on  Light;  by  Mr.  Ritter  of  Jena.  Communicated  by  Dr. 
Orited  -----  2U 

XVIII.  On  Spontaneous  Inflammations.  By  J.  C.  Buitholdi,  PrLfcflbrof  Phyiic 
and  Chemilli-y  -  -  -  .  '^iq 

XIX.  DifcovL-i  y'of  Two  New  Metals  in  Crude  Platina.  By  Smithfbn  Tennant, 
Sfq.  F.  R.  S.  -  -  -  -  *220 

SelcHtific  News  and  Account  of  Books,  2'JC — Figure  of  the  Orbits  of  the  New 
Planets,  By  Jerome  de  Lalande,  ib.— Philofophical  Tranfaflions  of  the  Royal 
Society  of  London,  for  the  Year  ISOi,  Part  I.  4to,  182  Pages,  with  5  Plates 
and  'J6  Pages  of  Metcrcological  Journal,  ib. — Analytical  Elfays  towards  pro- 
moting  the  Chimical  Knowledge  of  Mineral  SubfiLuccs.  By  Martin  Henry 
Klapruth,  Profeflbr  oi  Chcnii.lry,  &c.  ::J3. 

AUGUST, 


CONTENTS. 


AUGUST.    180+. 

Enjrravin^s  of  (he  following  Objefts :  1.  Specimen  of  a  Tery  curioas  ntiqaa 
Coni|io7ition  or  Painting,  in  coloured  Glafs,  by  in  Art  at  prefcnt  loft{  3.  An 
improved  Lamp  for  producing  a  ftrong  Heat  in  Chemical  Experimenta,  bjr 
Mr.  Accum. 

I.  On  the  Paftes,  coloured  Glafles,  or  Enamels,  of  the  Ancients.  By  M. 
Klaproth      -  .  .  .  -  SSS 

II.  On  Spontaneous  Inflammations.  By  G.  C.  Bartholdiy  ProfSeflbr  of  Pfayfo 
and  Chcmiftry  -  -  -  -         '      33fi 

III.  On  the  Solution  of  Wnter  in  thr  Atmofphere  j  and  on  the  Nature  of 
atmofpherical  Air.    By  Mr.  John  G-^ugh.    Fiomthc  Anther  S43 

IV.  Reply  to  the  Obfervations  of  M  PAbbe  Hnuy,  on  Arfeniated  Copt^er.    By    ^ 
M.  le  Comte  de  Bournon,  Member  of  the  Royal  and  Linnean  S^^cietitt  « 
London        -  -  -  -  -  S47 

V.  Procefs  for  feparating  Alumine  from  Alum.  In  anfwcr  to  the  Enquiriei  ^ 
R.T.    By  Mr.  Frederick  Accum        -  -  .  3flO 

VI.  Short  Account  of  Mr.  A.  Woolf  *s  Improvement  in  the  ConftruAioa  of 
Steam-Engines  -  -  -  -  2(S 

VII.  Defcription  of  a  Chemical  Lamp,  with  double  concentric  Wicks.  €«•• 
municated  by  Mr.  Frederic  Accum  -  -  266 

VIII.  On  the  mutual  Precipitations  of  Metallic  Oxides.  By  J.  L.  Guy-Luffac   270 

IX.  A  Report  of  the  State  of  his  Majefty's  Fluck  of  Fine  Wooled  Spanift 
Sheep,  for  the  Ye;»r  ending  Michielmas,  180.1  By  the  Right  HonouriWe 
Sir  Jofcph  Banks,  Bart.  P.  R.  S.  &c.  &c.  From  the  printed  Copy  com- 
municated by  the  Author  -  -  -  2TI 

X.  On  the  Oxides  of  Lead.  By  Thomas  Thomfon,  M.  D.  Communicated  by 
the  Author  -  -  -  -  280 

XI.  On  certain  Chemical  Effeas  of  Light.  In  a  Letter  from  Wai.  Hyde 
Wollafton,  M.  D.  F.  R.  S.  -  -  -  293 

XII.  llluftrations  of  Mr.  Dalton's  Theory  cf  the  Conftitiition  of  Mixed  Gafes. 
In  a  Letter  fn  in  Mr.  Win.  Hcniy,  ot  Manchcller,  to  Mr.  Dalton.  Com- 
municated by  tlie  Wiitcr  -  -  -  S91 

XITI.  On  the  Difappearance  of  Oxigen  and  Uidrogen  over  Water,  at  the  Heat 
cf  the  Atinofpheie.     By  T.  S.  T.        -  -  -  301 

XIV.  Letter  from  Dr.  P.  A.  Nemmich,  exprcfling  Doubts  with  regard  to  the 

Death  of  the  celebrated  Humboldt  -  -  ^03 


ttmmmmi 


JOURNAL 


OF 


NATURAL  PHILOSOPHY,  CHEMISTRY, 


AND 


THE     ARTS. 


MAY,     1804.. 


ARTICLE    L 

lHUrfivm  C.  Wilkinson,  Ejij.  on  the  Mearu  qf  fimpl{fying 
tmd  improving  the  Galvanic  Apparatus, 

\  To  Mr.  NICHOLSON. 

I        SIR, 

I  T 

^  IHE  commonication  from  your  ingenloas  correfpondenl  lotzodoaioiw 
L  R.  L  aflTorded  me  confiderable  pleafure.    As  yoa  ftivoared 
^  with  his  idea  how  the  galvanic  power  may  be  increafed 
^Uk  iramenfe  degree,  prior  to  its  appearance  in  your  valuable 
]iivnal«  I  have  been  induced  to  refled  upon  various  modes 
if  galvanic  arrangements. 
[    If  the  whole  apparatus  be  made  to  confift  only  of  a  (ingle  Insppsntus  of 
'||hte  refleaed  backwards  and  forwards,  fo  as  to  cxpofe  an  ^J^  ^•^'y* 
ikBMnfe  fur&ce,  no  plate  of  copper  would  be  required,  only  copper  !•«&• 
hkfflg  care,  which  in  this  inftance  would  be  eafily  effeded»  Mceflary* 
fkA  one  fide  of  the  plate  only  (hould  be  expofed  to  the  adion 
•f  the  acid.     For»  from  various  experiments,  I  am  perfuaded 
Ait  the  other  metal  anfwers  no  other  electrical  purpofe,  than 
logaard  and  proted  the  zinc  fide,  to  which  it  is  foldered  from 
hebg  aded  upon  by  the  acid.     Even  cement  anfwers  very  Cemeae  wBl  4e'^ 
weD,  if  we  only  preferve  through  the  cement  a  good  con-**^***- 
dnding  medium  to  the  zinc.    Thus  with  a  zinc  plate  of  eight 
ioches  diameter,  if  only  a  piece  of  copper  the  fize  of  a  balf- 
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ptnnj  be  foldered  in  iu  ccnlre,  and  all  the  reft  of  that  furbcei 

which  is  ufually  foldered  to  copper  or  filver,  be  well  covered 
with  cement,  equal  eflfedls  would  be  obtained. 
Proof  in  the  In  a  Couronne  de  Taflfex  I  find  the  fame  efieds  are  pro* 

Gouronne  de      duced,  whether  the  copper  be  of  a  correfpondtng  fise  to  the 
zinc  platcx,  or^  whether  they  be  merely  fimple  A»pper  or 
filvcr  wires, 
indintpile.  Upon  this  principle  I  have  conflrufted  a  pile,  and  6nd  it 

producer  the   fame   effects,    as  if  the   whole  furfiuw  were 
covered  with  copper;  I  purpofe  foon  to  arrange  a  trough 
upon  the  fame  principles,  and  I  am  perfaaded,  that  the  more 
tedious  and  expend ve  part  of  galvanic  apparatus  may  thus  be 
prevented. 
Theconofiofi  in     When  a  trough  has  beenfomctime  employed^  upon  removing 
■^**J^^the  plates,  the  lofs  of  metal,  1  always  obferve,  does  not  take 
air.  place  uniformly  over  the  furface,  but  in  the  upper  part,  wbidi 

in  the  galvanic  aclion  is  the  mod  cxpofed  to  the  atmoTpber^ 
IS  the  mod  acl^d  on,  and  towards  the  bottom,  the  metal  it 
very  little  altered.     In  order  to  preferve  a  more  equal  adioQi 
I  'am  now  preparing  a  battery  formed  of  plates  of  ten  indie^ 
by  two  and  a  half,  the  idngeft  fide  placed  horizontally,  and  I 
am  pcrfuaded,  that  this  fized  plate  will  produce  moreadhre 
effefls  than  a  plate  of  five  inches  fquare. 
iienctt  file  of       It  is  well  known,  that  in  every  gaU'anic  operation,  oxida*' 
'i^^"W  *>«   tion   is  produced,  and   if  oxigen  can  be  procured  from  the 
furrounding  air,  the  effeft  wouM  be  moreeafy  than  producing 
it  from  the  decompofition  of  waicr.     I  have  no  doubt,  that 
if  a  ferics  of  zinc  plates   formed   like  large   pewter  difhes, 
were  to  be  arranged  in  a  pile-like  form,  infulated  from  eadi 
other,  and  tlie  galvanic  mixture  to  be  poured  in  the  hollow 
part;  the  i(»wer  fide  being  covered  with  cement,  excepting 
that  from  the  centre  a   piece  of  copper  fhould  be  foldered, 
and  fo  projefting  as  to  be  in  contad  with  the  fluid  in  the 
cavity  of  the  plalc  below ;  that  a  very  powerful  apparatus 
would  thus  eafily  be  formed. 
On  the  fubftitn-      In  the  latter  part  of  your  Journal  I  perufcd  with  a  con- 
Sr/rf^'  *""     f^^c'^^^'®  degree  of  furprife,  fome  obfervations  of  a  Mr.  Dyck- 
mediomt  by       hoff  relative  to  the  fiihnilutions  of  thin  (Irata  of  air,  inftead 
'^y^^ff*         of  wet  media.     As  the  refults  of  his  experiments  appeared  fo 
contrary  in  principle  to  any  I  had  tried,  I   immediately  re- 
pealed them  in  the  manner  he  has  defcribed,  with  interpofed 
•^  lentils 
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kntils  off^lafs*  fo  as  to  render  the  reparation  very  fmall.  I  tlien 

arranged  fcvcral  feries  of  platen  of  one  inch,  to  plales  of  fevert 

inches  in  diameter;  becaufe  he  has  not  particalarized  the  fize  of 

the  plates  lie  employed.  I  arranged  piles  of  thefe  different  iizes 

to  the  number  of  twenty   pair^  in  each  arrangement,  and 

obfervod  not  the  flighteft  galvanic  eflfeft,  either  by  my  tongue 

or  by  any  other  tefl.    1  employed  -a  very  excellent  condenfer;  The  experiment 

no inflaence  at  all  wa^  evinced  ;  and,  laftly,  I  fubjeaed  h  to***** "°* **"'=«***• 

the  mod  delicate  eledtrofcope  we  have^  vii.  the   mufcular 

fibres  of  a  frog.     Not  the  flighted  diHurbance  took  place, 

ilthough  I  fancy  I  have  demonflrated,  in  the  element.^  of  gal- 

mnifnL  I  have  publilhed,  that  the  fenfibiltly  of  this  animal 

dedrofcope  is  ^fty  thoufand  times  greater  than  that  of  the 

condenfer.  ' 

As  to  the  charging  of  a  Ley  den  phial,  I  am  convinced  it  is  Conti£tion  of 
perfcflly  erroneous  to  fuppofe  it  has  ever  been  done.     I  have  ^f^^*^'^!^,^ 
employed  from  fifty  pair  of  plates  to  fifteen  hundred,  and  never  charge  a  Uyden 
yet  have  produced  any  charge.     Nor  indeed  could  fuch  beJ''"' 
cxpeded  from  the  weak  intenfity  of  the  flate  of  eledlricity  in 
gdvanic  operations  ;    for  a  jar  cannot  be  charged   until  a 
Mcient  quantum  is  accumulated  to  overcome  the  reiiflance 
af  the  forrounding  air,  fo  abfolutely  requifite  to  the  charging 
of  a  Leyden  phial. 

I  am,  Sir, 

Your*s,  &c. 

a  WILKINSON. 


ANNOTATION.    W.N. 

THE  valuable  obfervations  in   '^e  preceding  letter,  will  Form  of  g»l- 

Mtorally  fagged  improvements  to  thofe  who  are  employed  in  ."»'«  *PP*ratu$ 

Ibe  condrudion  of  galvanic  apparatus.     It  mufl  be  a  great 

idvaiitage,    that  the  expence   of  copper  and   the   work  of 

Mdering,  or  placing  it,  will  be  almod  entirely  faved.     Fig,  1. 

Plate  IIL  fliewsaiimple  method  of  difpofing  a  (ingle  plate  of 

mic  of  large  furface  in  a  trough.     It  is  fuppofed  to  have*been 

wade  fufficiently  hot  to  bed  itfelf  in  cement  at  the  bottom  of 

Ibe  box  in  which  it  in  placed,  and  its  two  ends  A  and  B  are 

fecared  in  the  fame  way.     The  flmded  fpaces  reprcfent  the 

»vit/  occupied  by  acid,  and  the  dotted  fpace  is  left  empty. 

B  2  A  com- 


JMfROVfiMKXTt   IN    DAtVAtllil|« 


Sf  nf 
ft*«nj?  pieces  *dL- 
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More  pkTtkuUr 

account  of  the 

file  of  diihct. 


Ga]ir*nk  trough 
of  one  ncul 
contertible  into 
a  fingie  pUte,  by 
vtry'uig  the  u>m- 


it  to 
produce  the 
ufuolelfed  of  « 
Iv^e  plate. 


A  OOBIDunlcaltoii  may  lie  made  by  a  copper  wire  from 
wet  pr  corroded  fur  face  to  the  oppofite  or  dry  fori 
fliewn  at  A  and  C . 

Ai  it  may  be  did'tcuU  to  bend  a  very  long  piece  ot  I 
:etncp  and  to  keep  it  flat,  fo  as  to  give  it  a   fccare 
fixture  in  Uie  cement,  I  ibould  prefer  a  number  of  ftrait  pieces 
fcfcwcd  together  with  varniflicd  pieces  of  wood  between  th 
cxlrcfuities :  every  fccond  piece  being  perforated  on  the  aci 
fide,  to  permit  a  tree  communication. 

Mr.  Wilkinfun'fi  pile  of  di^es  promifes  to  be  very  effi 
and  «r  eafy  conllru^ion.     I  fuppofe  the  diO^ei  to  be  of 
either  cafl  in  a  mclulUc  mould  or  ilamped,  and  thai  each 
be  provided  with  three  (hort  copper  legs,  foft-foUlered 
after  which,  the  lower  lace  of  Llie  di(h  (liould  be  well  defend 
by  varntlh  or  cement  and  alfo  the  lower  ends,  but  not 
fides  of  the  copper  Icg^.     Thus  prepared^  Uiey  might  be  csafily 
builded  up,  and  charged  by  a  proper  funnel,  and  an  appropriate 
meafure  for  dealing  out  the  acid. 

In  Fig,  2.  I  have  ventured  to  offer  the  (ketch  of  a  trough« 
con5(ling  of  zinc  plates  only,  principally  becaufe  it  ap 
capable  of  being  as  fpeedily  charged  with  acid  a«  aoot 
trough,  and  may  with  facility  and  at  pleafure  be  ufcd  either 
one  fingle  plate,  or  as   the  ufual  fcries  of   plates,    acting 
fuccefHon  upon  each  other.     Let  A  B  reprcfcnt  a  trough  coO' 
ilru^ed  after  the  manner  of  Cruickftiank  ;  excepting  that  the 
plates  are  of  zinc  only :  and  let  the  alternaie  Hinded  eel U  be 
charged  with  diluted  acid,  white  the   dotted  cells  contin 
empty.    This  may,  without  difficulty,  be  done  at  one  pouri 
by  means  of  a  channel  in  the  wooden  fide  of  the  trough 

Whetl»er  this  trough,  fo  charged,  fliall  ad  as  one  eKl 
galvanic  furface,  or  as  a  continued   fcries,  will   be  govcj 
by  the  copper  wires  of  communication.     If  the  formcTj 
a  long  copper  wire  having  branches  deftciivjlng  from  Jtii 
every  one  of  the  acid  cells  miift  be  duly  placed;  and  anol 
wire    parallel    to^  but   not    in  contact  with,  the  former,  ai 
having^double  branches  defrcndiiig  into  all  ific  empty  ce 
as  to  touch  both  the  dry  metallic  furfacex,  muH  at  To  be  pbi 
Whenever   a    communication  is  made  between   thefe  i 
principal  wires  or  conductors,  the  galvanic  energy  will 
through  the  medium  of  communication.     I  have  not  gl 
diagrami  becsuie  ihh  difpofition  is  very  obvious. 


othfl 
ierifl 
)jS  in 
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If  tbe  latter  efTefl  be  required^  namely,  that  (he  trough  AmngemeBt 
fliouU  aa  like  a  continued  feries,  the  connedion  of  the  trooghs  ^r^^^^^J^ 
muft  be  diflferently  noade.  A  number  of  clipping  pieces  or  piatc,, 
fpriag  forks  mad  be  provided  of  copper  wire,  as  rcprefented 
by  the  curved  lines  a,  b,  c,  d,  &c.  from  each  of  which  proceeds 
ft  third  leg  or  branchy  as  feen  in  the  figure.  Thefe  are  ap- 
plied (mod  conveniently  above,  but)  not  fo  as  to  touch  each 
other;  the  ch'pping  part  of  each  embracing  the  dry  furfaccs  of  a 
pair  of  the  zinc  pieces,  which  are  a£ted  upon  by  the  fame  mafs 
of  acid,  while  the  third  leg  is  immerfed  in  the  acid  of  the 
next  adjacent  cell.  Every  one  of  their  legs  or  branches  is 
difpofed  towards  the  fame  region  or  part  of  fpace;  by  which 
means  the  acid  of  each  compartment  ading  upon  a  pair  of  zinc 
platesy  on  one  furface  only,  is  made  to  communicate,  by  the 
interpofitioo  of  copper,  with  the  uncorroded  fide  of  the  next 
pair  in  fucceflion ;  and  fo  oni  exa^y  as  in  the  common  trough 
or  pile. 


n. 

Ob/trvatimu  and  Cotmnunicaticns  on  the  Dry  Rot  in  Timher,  made 
to  the  Society  for  the  Encouragentent  qfArtt. 

(Concluded  from  p.  318  of  Vol.  VII.) 

Second  iMter  from  Benjamin  Johnson,  Efi{, 
SIR, 

X  HEobfervations  I  fent  yefterday  were  taken  from  different 
parts  of  my  note-book,  in  haiie,  becaufe  the  fecond  Tuefday 
IB  December  was  pail ;  for  it  was  by  accident  I  faw  the  adver- 
tilement  on  Saturday ;  but  wifliing  not  to  be  deficient  in  inior- 
sation,  I  trouble  you  again. 

The  leaves  of  the  plant  appearing  exhau/led  and  dead,  is  A  more  full  ic 
owiog  to  their  having  imparted  all  their  juices  lo  the  wood,  *^''°'^** 
which  changed  it  to  a  fungus,  and  not  to  a  powder,  like  rot-  £00,  ^^  ^ 
Icnnefs  from  length  of  time.  "^^i 

The  Boletus  lachrymanf  is  of  the  fungus  tribe>  and  is  one  of 
Ibe  few  that  have  leavex,  aslhe  mifeltoe,  &c. 

Nothing  is  more  eafy  than  to  prevent  the  damage  from  tho 
plant*    Befides  what  J  faid  yeftcrday,  I  am  pofitive  that  a  tsle 

laid 
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!aiii  clofe  along  the  walls  round  the  room,  would  prevent  the 
growth  of  the  plant,  even  without  mortar ;  and  perhaps  it  b 
only  neceflary  where  the  walls  are  next  to  the  air. 
lad  the  method       Charring  the  ends  of  the  joidii  for  a  few  inches,  and  cbar- 
^  •"**•  ring  the  lide  of  the  wainfcot  at  bullom,  next  to  the  walls  would 

be  fufficient ;  for  the  plant  cannot  adhere  to  any  thing  bat  wood, 
and  that  poHufledof  its  natural  juices,  to  a  certain  degree ;  fo 
that  I  quellion  if  old  dry  oak  would  receive  it. 

All  the  white  foft  woods,  as  beech,  poplars,  and  deals,  are 
ibr  a  long  time  ready  to  receive  it.  Repairing  the  damage  with 
frc'fh  wood,  witliout  removing  the  earth  and  plant,  is  only  feed- 
ing the  evil. 

Tiie  plant  is  of  the  creeping  kind,  and  cannot  rife  two  inches; 
fo  that  wood  in  all  cafes,  mufi  be  in  contad  with  the  earth  to 
fupport  it. 

A  fungus  broader  than  the  palm  of  one'ihand,  and  an  inch  or 
more  in  thickncfs,  is  commonly  fcen  at  llie  bottom  of  an  old  poftf 
on  the  furface  of  the  earth  ;  but  it  is  noteafy  to  difcern  whe- 
ther the  wood  or  the  earth  furniflies  the  matter:  fo  true  is  tbo 

s  ' 

obfervation  of  Muller : — *'  Dans  I'etude  de  la  nature,  en  pent 
nout  comparer  ii  de  pcuts  enfana  tpn  couimencetU  d  ouvrir  ktyeMSi 
nous  xouhm  purkr  beaucoup,  et  noun  ncjidjbm  qwt  b^gqyer" 
I  am»  Sir, 

Vour  Hi  oft  obedient  Servant, 

BKNJAMIN  JOHNSON. 
.'ifiikh,  Dec.  'Jl,   17J?5J, 
To  the  SfCi  clary, 

y.  B,  The  tjiialitics  of  this  plant  are  unknown  to  moft  Eng- 
liih  bolanifts,  a-. appL-ars  from  their  publications;  but  they  are 
known  to  tlu^  Germniis,  who  have  habitually  ufed  more  wood 
in  their  buildings  than  we  have. 


Third  LdUr  from  the  Sawc. 
SIR, 

AlTured  liiat  the  purfails  of  the  Society  for  the  Kncourage- 
ment  of  Arts  &c.  aim  at  the  full  inveltigalion  of  whatever 
thev  propofe  for  the  public  benefit,  I  cannot  pcrfuadc  myfelf 
that  I  am  troublcfome  in  going  a  little  further  into  this  fub- 

jea. 

I  had 
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I  hnJ  lately  a  cunverfation  wilh  an  old  friend,  whb  (hewed  Somea«eowito^ 
me  ivvo  parcels  of  rotten  wood,  from  an  oak  barn  floor,  laid  ^}*^  ^^  ^' 
iibdUt  fixleen  years  ago.  After  lying  twelve  years  it  (hook  upon 
the  joidi.  On  examination,  it  was  found  to  be  rotted  in  variout 
parts,  and  the  planks^  two  inches  and  a  half  in  thicknefs,  were 
nearly  eaten  through,  though  the  outfide  was  glofly,  and  with- 
out blemifli.     The  joifts,  and  a  large  middle  beam  were  laid  at' 
the  ends,  in  brick  and  mortar,  to  create  a  firm  level.    No  earth 
was  near  the  wood ;  and  he  thinks  that  no  air  could  hnd  a  paf- 
iage.     The  rottennefs  was  partly  an  impalpable  powder,  of 
the  colour  of  Spanidi  fnuff,  and  other  parts  were  black,  as  if 
"burnt ;  the  reft  wai  clearly  a  fungus. 

This  gentleman  is  a  perfon  of  undoubted  veracity ;  but  a  nice  It  does  not  ap- 
and  exad  obfervation  is  necelTary  in  fuch  examinations.     He  P**'  ^  JS?w 
thought  nothing  of  any  plant,  and  it  is  likely  there  was  none  of  ^Dy  pfauiu 
|he  3oletas;  fo  that  my  atTertion  tliat  it  was  always  to  be  found, 
was  rather  too  fyflematic. 

I  a(ked  him  if  the  timber  was  dry  when  laid  down.  He 
could  not  however  fay  that  had  been  particularly  adverted  to. 
it  had  been  fawed  from  a  large  oak,  and  was,  as  he  thought, 
in  all  refpe^  proper  for  a  barn  floor.  As  this  feems  not  the 
operation  of  the  Boletus,  how  did  it  happen  ? 

We  know  that  the  oak,  when  in  vegetation,  is  fubjefl  to  On  the  decay  of 
what  I  (h^ll  call  Ian  exudation  of  juices,  which  produces  the  ®**'  timber, 
fungus,  named  the  Agaric  of  the  oak,  with  which  the  Druids 
of  old  played  many  tricks.     The  oak,  then,  if  fawed  into  thic)c 
quantities,  may  emit  tlicfe  fame  juices,  as  the  progreflive  courfe 
of  nature  to  its  entire  decay. 

We  ijave  all  fecn  oaks  of  vaft  fiza  and  ancient  record,  with 
a  great  part  of  the  r>uliide  whole,  and  all  the  inlide  gone ; 
perhaps  the  work  of  a  century.  In  all  hollow  trees  fungus  is 
difcoverable.  To  ufe  a  law  term,  it  is  a  fuifnomer  to  call  it  dry- 
rot  ;  for  the  rotting  principle  is  in  moif^ure. 

I  had  never  feen  tiie  rot  upon  fo  large  a  fcale  as  in  timber.  The  prtparatioB 
till  lately.     The  prevention,  then,  of  beams,  rafters,  large  j' ^*I***^.  ^'J^'Jl 
joifts,  and  ports,  put  into  the  earth,  from  decay  by  the  rot,  be  eiAw  char- 
is  in  charring  only,  which  will  dry  up  all  the  fungus  juices  of  rii>K, 
'  wood  in  large  fuhftance.     Paint,  or  a  bituminous  preparation,  „  bitumhioaa 
may  probably  liop  up  the  pores,  and  prevent  the  rot  in  flight 
work,   where  the    treatment  I  before  obferved,    with   fl^e, 
might  be  incommodious,  as  in  haif-ir  ;^  wainfcot,  &c. 

The 
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pnnbilitj  of  The  Incorruptibility  of  charcoal  is  attefted  by  niidociMed 
hiftorical  fads,  at  the  deflraaion  of  the  famous  temple  at 
Ephefus.  It  was  found  to  have  been  erected  on  piles  that  bad 
been  charred ;  and  the  charcoal  in  Herculaneuro,  after  almofi 
2000  years,  was  entire  and  undiminiihed. 
I  am.  Sir, 

Your  moil  obedient  Servant, 

BENJAMIN  JOHNSON. 
Jpfxich,  December  26, 

LMerfrom  Richard  Ramsden  Bramley,  EJ^.t^  Leedt, 
relative  to  the  Diy  Rot  in  Timber, 

To  CHARLES  TAYLOR,  Efq. 
SIR, 

I  take  the  liberty  of  incloHng  to  your  care  an  Eflajr  on  the 
Dry  Rot  in  Timber,  which  you  will  be  fo  obliging  as  to  lay 
before  the  Society  for  the  Encouragement  of  Arts,  &c.  Shoald 
this  Eflay  be  deemed  worthy  of  attention,  or  ihould  any  fitfthet 
notice  be  neceflary  refpeding  it,'  every  information  that  may 
promote  the  views  of  your  refpeAable  Society  will  be  given 
with  pleafure  by. 

Sir, 

Your  mofi  obedient  Servant, 

R.  RAMSDEN  BRAMLEY. 
leeds,  Aug.  26,  1799. 

As  the  Society  for  the  Encouragement  of  Arts,  &c«  have 
for  fome  years  offered  a  premium  for  the  difcovery  of  the  caufe 
occafioning  the  dry  rot  in  timber,  of  which,  it  feems,  no  ia- 
tisfa^ory  account  has  yet  been  received  ;  (hould  the  following 
prove  fo,  it  will  give  the  author  much  pleafure.  To  bring  the 
matter  to  the  teft  by  experiments,  would  require  the  obfer- 
valion  of  a  long  period,  and  in  feled^ed  fitualions. 

Wood,  ufed  for  the  general  purpofes  of  man»  is  cut  down 
at  different  periods;  and  although  it  may  be  felled  at  the  proper 
feafon,  or  when  mod  free  from  fap  or  moiilure,  it  is  not  al- 
ways to  be  effected. 

Even  admitting  it  to  have  been  cut  down  in  the  moil  favour* 

able  iituation,  it  flili  abounds  with  fuch  an  extra  proportion  of 

4  moiilure 
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noifiore,  at  to  require  a  regufar  expofure  to  the  air«  prior  to  ragu  and  obler^ 
iU  being  applied  to  nfe,  if  we  wi(h  to  guard  againft  that  fhrink-  J','?2Jf  JJ^J^^ 
bg  which  always  takes  place,  where  this  precaation  has  not  timbert  and  its 
been  taken.  «»*«• 

Althoagh  the  fir  kind  contains  left  of  this  watery  portion, 
yet  it  afTuredly  poiTeflfes  a  confiderable  (hare ;  and  it  is  in  this 
fpecies,  I  apprehend,  that  the  evil  called  the  dry  rot  mod  ge- 
nerally occurs,  as  from  the  facility  of  working  die  (ame,  it  is 
moft  generally  applied  in  buildings. 

Bat  fuppofing  it  to  be  fir,  or  any  other  fpecies  ;  wood  felled 
when  abounding  with  any  extra  proportion  of  fap,  and  applied 
to  afe  withooi  the  proper  feafoning  or  expofure  to  a  free  current 
of  air«  until  fuch  extra  moifiure  as  has  had  time  to  exhale,  is 
nod  liable  to  the  dil^afe  in  queftion ;  and  the  cure,  or  principal 
prevention  againft  it,  would  be  the  precaution  of  felling  all 
wood  on/jr  at  the  proper  feafon,  or  when  the  fap  is  not  in  cir* 
culalion.  The  next  mode  of  prevention  would  be  to  ufe  fuch 
wood  only  as  has  been  for  a  confiderable  period  expofed  to  the 
influence  of  a  free  current  of  air,  or  where  convenience  will 
admit,  to  that  of  air  heated  to  a  moderate  degree ;  fuch  air  ex- 
trading  with  greater  facility  the  inclofed  moiilure,  and  in  a 
more  certain  ratio  than  the  irregularity  of  our  atroofphere  will 
allow. 

In  all  rapidly-improving  countries,  this  evil  is  likely  to  be  an 
increaGng  one,  as  the  current  demand  for  wood  generally  ex- 
ceeds the  fupplies  laid  by  in  (lore,  fo  as  to  bo  applied  to  ufe  in 
regular  fucccflion,  after  being  properly  feafoned. 

Another  caufe  that  alTefl.s  all  wood  mod  materially,  when 
not  fully  dried,  is  the  application  of  paint,  the  nature  of  which 
prevents  all  exhalation,  and  confines  the  inclofed  moiftnre,  till 
itoccafionsa  fermentation  through  the  whole  fibrous  fyftem  of 
the  wood,  and  brings  on  a  premature  flate  of  decompofition, 
or  the  dry  rot. 

A  fimilar  evil  may  be  induced,  in  confequence  of  any  newly- 
finifhed  building  having  all  the  doors  and  windows  (hut  up,  and 
that  for  feme  length  of  time,  particularly  in  moift  weather. 
The  wood,  even  though  unpainted,  is  thus  frequently  placed 
in  an  afmofphere  more  charged  with  vapour  than  its  own  inter. 
sal  contents,  and  is  confequently  in  an  imbibing  indead  of  an 
exhaling  date,  and  tending  to  decay.  Wood  placed  in  damp- 
ifb  fituations,  and  the  ends  of  timbers  near  to  moid  walls,  fuffer 
fipom  fimilar  caufes. 

What 
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Fafli  aod  obfer-      What  pariltularly  altra^cd  my  obfcrvation  io  the  cirtuiQ. 

ing  the  dry  roi " '''*"^"*  ^'^'*  *'^''»  ^"*'  ^^^^  fwk  ami  fir  poCis  wcre  brouj;iit 
in  tjmb.'r,  aod  ii'to  (his  prciiu.iutc  ftale  ot'  ileca\ ,  from  their  having  been  pain* 
ted  prior  to  iiic  (hic  evaporation  of  their  moifturc;  vid  theo 
cxteiiding  the*  ubfcrvation,  and  tracing  tlie  hiftory  of  oiher 
wood  afl'ccled  in  a  fiinilar  manner.  I  am  convinced  th>t  the  eviJ 
fruquentlv  thus  originates,  and  its  prevention  would  be  in  ufing 
timber.  prcviuuOy  well  dried  and  feafoned. 

RICHARD  RAMSDEN  BRAMLEY. 

SIR,  " 

A  conilderable  time  has  elapfed  (incc  I  famiQied  you  witb 
fome  obfervations  relative  to  the  dry  rot  in  timber,  and  bavins 
been  (ince  engaged  bufily  in  draining  from  4  to  5000  acrei  of 
ground,  further  ideas  on  the  fubject  of  the  dry  rol  have  in  tbe 
interim  recurred  to  me  from  the  work  I  have  been  engaged  ifl) 
which,  if  the  refpedable  Society  to  which  you  are  Secretary  think 
worthy  attention,  tiiey  may  add  to.  or  connedl  with  my  foriBer 
ideas,  as  may  be  deemed  mod  ufeful.     Where  houfes  are 
troubled  with  damp  walls,  near  to  the  earth's  furnace,  it  is 
generally,  if  not  univerfally.  occafioned  by  the  percolation 
of  water  from  the  higher  adjoining  ground,  which,  thus  in- 
tercepted in  its  current,  attempts  to  follow  the  general hydrof- 
tatic  law,  of  clcv.uing  ilfelf",  by  the  fyphon  line,  to  a  heiglil 
equal  to  that  (unn  whence  it  luis  its  origin.     Thus,  in  houles 
iliffercnlly  iitualetl,  we   fee   l!ie  dajnp  ariling,  to  varying  de- 
grees of  in.'i^lit,  oil  till'  walls ;  and  liiofe  arc  probably  all  cor- 
rcfpondip^  lo  i  .  ■    *  t^ht  ai  wliuh  ihi'  moiflure  circulates  ini!i«; 
adjoining, grc.uml.      Ai  its  fnli  eulnii.ce  to  the  building,  ai.-i 
whihi  tlio  nioifiurc  is  in  fmu!l  (juantity,  the  excavcLied  part 
of  the  ioandaiion  wall  may  ablorb,  and  gradually  quit  fu<.li 
proportion  ;  but  tlie  excefs,  as  is  generally  the  cafe  in  moift 
weathvr,  exceeding  that  power,  the  Ibundation  fiones  are  ihiin 
fatuiated  m  a  nioie  rapid  propoitit.'n  than  the  adjoining  rari<i&t 
iiilcrija!  ntuiofphirt.'  can  evaporate :  the  watery  particles  tlion 
creu'p  up,  in  dv^reos  proportionate  to  the  afcent  frum  which 
thi:y    originally    deii.\-p.ded,    exicpiing   when    prevented,   or 
driven  otT  by  ll»e  iupi;rlor  heal  t;t"  iljc  adjoiiiing  rooms,  v^hen, 
in  aiUlilion   to  tlie  dilaj^rceable  damp  ihey  caufe,  ihey  <re- 
quenlK  ixccfir)!!  <onfulerabIe  »Iacr.a^;e  to  prclures,  furniture, 
^c.     Drains  laid  out  athwart  liie  afcending  ground,  with  a 

verv 
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wet  J  flight  defcent  or  fall^  and  made  of  the  depth  of  one  yard  FaAs  aud  oUfr. 
ior  each  yard  of  afcent,  and  from  the  foundation  until  equal  J'n^S*  j'J^^*' 
to  (he  height  that  fuch  damp  ever  rifes,  would,  there  is  little  in  timber,  ao4 
dpiibt,  completely  fecurc  the  houfe  and  furniture  from  the  *'**•*"• 
inconveniences  hitherto  fudained,  and  would  generally  prove 
an  eflPedual  prevention  to  moil  cafes  of  the  dry  rot,  where  it 
origioatcs  in  extreme  moiflpre.    I  am  of  opinion  that  the  fun- 
gus which  pervades  decaying  wood  is  not  the  firft  caufe,  but 
an  attendant  on  the  peculiar  Aate  to  which  fuch  wood  has  been 
reduced  by  prior  caufes.     Tiie  diifeminated  feeds  finding  a 
proper  bed,  or  nidus,  like  the  muthroom,  toad-ftool,  &c.  fix 
there  their  abode,  and  pen^ade  the  whole  fubilance,  thus  ac- 
celerating the  general  law  of  Providence,  which  tends  to  make 
all  matter  re.produ£tive. 

Cellars;  or  fuch  other  places,  fliould  be  drainad  in  the  man- 
ner I  have  above  mentioned,  by  taking  off*  the  percolating 
watefy  prior  to  its  gaining  admiflion  to  or  contaft  with  the 
walls  ;  and  it  is  probable  that,  in  mofl  cafes,  a  fingle  drain 
will  have  complete  effect ;  it  would  affu redly  do  fo,  if  it  was 
not  for  the  variation  of  the  earth's  internal  Arata,  which  are 
not  eaflly  dilcernible.  If  attention  to  this  rule  was  paid  prior 
lo  the  building  any  new  fireets  in  towns,  it  would  prove  ef- 
(ientially  ufeful. 

I  am,  with  efleem. 
Dear  Sir, 

Your's  truly, 
/cttif,  June,  1803.  R.  KAMSDEN  BRAMLEY. 

,         To  Mr.  Charles  Taylor. 

e 

f   The  Society  have  been  informed,  that  mortar  made  of  lime 

from  burnt  chalk  is  much  more  deflruftive  to  limber  than  (lone 

lime,  or  that  burnt  from  lime-flone.     Chalk  lime  attracts  moif- 

ture;  and  communicating  it  to  any  timber  which  it  touches,  oc- 

caiions  its  decay. 

Sea  fand  is  alfo  prejudiciah,  if  made  into  mortar,  from  a 
fimilar  quality  of  attracting  moiflure  from  the  atmofphere :  this 
nay  in  foroe  degree  be  corredted  by  wafhing  the  fand  well  in 
Ireffa  water,  wher^  good  fand  cannot  be  procured. 

Good  mortar,  where  any  is  required  to  be  in  contaft  with 
timber,  may  be  made  from  a  mixture  of  Aone  lime  frefh  burnt, 

and 
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and  river  fand,  towhrch  a  very(m»\\  quantUy  oteommoo  browA« 
or  v^ltaw  iron  wrUrc^  Aiould  be  addedj  and  well  incorporated 
therewilh. 


On  ike  Figurt  qf  the  Earth,     JSfy  P«  a  r o  r  i n  u *  Pa oteu s. 

To  Mr.  NICHOLSON. 
SIK, 


I 


N  fomc  of  your  late  Journab  I  obfcrvea  paper  iw 

of  liie  carlli^  by  Mc.  John  Phyf^W,  profcdbr  ol  >  tici 

in  the  VniverCity  of  Edinburgh*  containing  feveral  new  ih^ 
orcraR,  and  ingemou^  remarks,  on  a  fubjefl  which  has  eiig^ged 
the  aUeniion  of  Uie  firft  malhematiciAns  of  Europe  fijicc  die 
days  of  Newton.  On  reading  it,  I  was  led  to  examiiKi  Uit 
prupcxljes  of  fpheroiual  (riangleii<  and  lo  invefttgate  the  pvo- 
bfem^  propofed  by  the  author,  for  determtning  the  duncnG^nt 
of  Ihe  earth  iVom  ihe  ]cii)(th  of  the  ftratght  line  or    '  In- 

ing  two  placcii  whofe  geograpJiical  (i  luationi are  g  cf« 

are  intended  fo  form  the  principal  labjeft  of  this  letter;   M, 
before  I  pnicccd  to  them,  I  beg  leave  Co  make  a  ftw  obferva- 
tions  on    that    paper,    without  any  vievi*  to  cavil,  or  detxaci 
from  its  real  merits. 
bfervjtWt  ^^^*-*^  taking  notice  of  the  difagrecment  in  the  compreflioiM 

ivon  V'xouff^ot    of  the  terreftrial  fpheroid,  which  refult  from  the  com|>arifoa  oC 
di^erent  meafurcmcntSy  he  nflt^ns,  as  (he  princip  '        ^     for  « 
ihis  inconlilicncy,  the   local   irregularitms  in  the  oLl 

gravity,  artfing  in  fume  fiiuations  from  the  atlra^tiun  of  mouU' 
luins  and  tn  oiher^  from  the  unequal  denlity  of  Ihe  inaterialf^ 
unrier,  and  not  far  from,  the  fiirlace  of  the  earth.  That  the  ^ 
firll  has  a  fenCble  elVedl  on  the  plumb-itnc  has  been  protcd  by 
accurate  and  undeniable  experin^ents  ;  the  fccond  i^  an  ingenj* 
ousand  probable conjeclure,  which  the  furveys  carrying  on  ta 
Gn:at  Britain  and  France  will  aflbrd  data  to  refute  or  confim. 
But  though  the  lormer  may  operate  in  the  general  furvev  of  ft 
country,  where  (he  obferver  hai  not  his  choice  ci  ,  &t 

ha^t  always  been  avoided  as  much  ax  poHible  in  in  nu 

made  for  the  e^preft  purpofe  of  delermiiiing  the  figure  of  lb* 
earth  i  and  though  the  tatter  may  produce  fome  percepttblfi 

diifcrcucc 
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difference  in  obfervations  made  in  nearly  the  fame  latitodei,  ObTcnrationt 
doet  the  author  think  Jt  fafficicnt  to  account  for  the  great  dif-  p^^f^^ 
agreement  in  the  relults  from  the  comparifon  of  diftant  obfer-  memoir  on  tha 
vations?  Is  it  not  much  more  probable,  without  giving  up  the  ^^^  ^  *• 
elliptic  figure,  that  fome  of  the  obfervers  may  have  ufed  dif- 
ferent fiandard  meafures  from  the  red,  or  not  made  proper  al- 
lowances  for  the  alteration  of  their  lengths  in  different  temper- 
atares?  In  fliort,  this  circumftance  appears  to  me  fufficientto 
account  for  fome  fmall  local  irregularities,  but  wholly  inade- 
quate  to  explain  the  great  differences  in  (he  general  refults. 

The  author  then  proceeds  to  point  out  feveral  methods  of 
calculating  the  dimenfions  of  the  earth  from  terredrial  meafure- 
ments.  The  firft  applies  to  the  cafe  where  two  arches  of  the 
meridian  are  given  in  different  latitudes,  which,  under  the  mod 
fiivourable  circumf^ances,  is  incomparably  the  mod  accurate 
that  can  be  employed.  The  rules  lie  gives  are  certainly  very 
6inple,  and  in  fome  refpefts  new;  but  he  feems  tobemif- 
taken  when  he  afferts,  that  the  calculation  mud  be  made  bj 
rules  quite  different  from  thofc  that  have  been  hitherto  given. 
Boiler's  *  is  effentially  the  fame  with  his  own;  and  Du  Sejour, 
Legendre,  Delambre,  &c.  have  given  many  accurate  theo- 
rems, which  may  be  applied  to  this  purpofe.  The  fecond  me- 
thod isy  from  comparing  a  degree  of  (he  meridian  in  any  lati- 
tode  with  a  degree  of  the  curve  perpendicular  to  (he  meri- 
dian in  the  fame  latitude  ;  and  the  third  from  the  meafures  of 
degrees  of  the  curve  perpo.iulK-u!ar  to  the  meridian  in  differ- 
ent latitudes.  His  theort*ms  for  both  are  very  accurate  and 
fimple.  But  the  principal  novelty  of  Mr.  Play  fair's  paper  is« 
the  method  hepropofcs  of  finding  the  figure  of  the  earth  from 
the  length  of  aflrai^ht  line  or  chord  joining  two  places  whofe 
geographical  fituations  are  given.  As  be  has  left  the  folution 
of  this  problem  to  fome  future  occaiion,  the  following  perhaps 
may  not  be  unacceptable  : 

Let  PAO  (Plate  III.  Fig.  1 .)  rcprefent  one  quarter  of  the  Solution  of  the 
cllipfis,  by  (he  revolution  of  which  round  ihe  femi-conjugate  g^jj'*"*?*' 
axis  PC,  half  the  terreflrial  fpheroid  is  generated.     Let  C  figure  of  the 
be  the  center  of  the  earth,,  Pthe  pole,  C  O  the  radius  of  the  ^'^  'jo™  ^ 
eqaatorsa,  CP  half  the  polar  axis  =A,  and  c=the  comprcf- joining^two  ^' 

iion  at  the  poles,  or  the  excefs  o(  a  above  b.    Let  A  in  the  ^"owa  placet, 

&c. 
*  Mtmoires  de  L' Academic  Royale  Jes   Sciences  Belles  Lettres 
a  Berlin,  1753. 

meridian 


14  ON    THE    FIGURE    OF   THE    lARTIT; 

Sohitiofi  of  the  maridian  PAO  be  one  of  theexlremilies  of  the  meafured  choM, 
SlS^^thT  *"^  ^  *"  *^^  meridian  P  B  the  other  extremity  ;  let  AD.  BF 
figure  of  the  be  drawn  perpemlicular  to  C  P,  B  E  perpendicular  to  the 
earth hromthe  plane  CPAO,  nnd  let  AB.  AE,  FE  be  joined.  Then  will 
]SS^mV**^AE»be=:(CD--CFr+(AD-FEr=CD»+AD»xCF»  + 
known  placet,  FE«-2  CDxCF-2  A  D  X  FE.  and  AB»  =AE»+BE»  = 
*"  CA*+CB*-2CDxCF-2ADxFE. 

Now  let  X,  ^  be  the  latitudes  of  A  and  B  expreflfed  in  deci- 
mak  of  the  radius  1,  u  the  difference  of  longitude  or  the  angle 
BFE,  and  D  the  length  of  the  meafured  chordzrAB.  Thm 
from  the  properiie<i  ot  the  cllipfis  we  have 

CA*=-r i—r-rn-? —  ,  =a*—  2  ac  Sin  X« 

fl2    col.  x*-f /»«  iin.  x» 


AD: 


"'^^^•^     ■,•  =acof.  X+c cof.  X fin, x' 


\/(a»coi.>.*-|-/»Min.A2) 


i,^T\  ^    hn.  >.  c  r 

andCD=--— — --  ,.  :  ,«s: — rr,=''  ""•  x-^"".  x. 

(2  — fin.  X*),  nci;leclic.^  the  powers  of  r  higher  than  the  firft, 
becaufe  c  is  very  I'm;:]!  in  comparifon  of  fl.  Whence  by  fub« 
ftitulion,  and  p»it::>g  -^  =2  fl*  (1  — fin.  ^  fin.  X— cof.  '^cof. 
X  cof.  »*),  we  obtain  the  following  equation; 

3»-cri.fl(nn.x-fin:?i)* (fin.x»  +  fin.?>»)  j=D», 

and  by  cxlracting  !lic  fquarc  root  of  c.iHi  fide,  and  rejecting 
the  fquare,  cube,  Scv.  of  c,  tiicre  rcfulfs, 

3-c|-^{rii).  x-lln.  ^)* (fin.  A-  -f  fm.  c?»)|=D, 

or  a^c  I  i  (fin.  a^  ^  fi,,.  cp^)_l_(r,:,.  x_fin.  ;}^  j  =-j- 

This  equation  mny  be  olhcrwife  cxprelled  thus ;  let  a  fphe- 
rical  triangle  be  confiructed,  having  two  fides  equal  to  the 
polar  diftances  ofxV,  13,  and  contained  angle  =  their  difference 
of  longitude;  whence  f.nd  the  third  li:!e,  which  put  =  3. 
Then  will  fin.  ^  fin.  X  -\-  cof.  v'co!".  X  x  cof.  w  =  cof.  ^,  and 
1  -fin.  ?  fin.  ^  -  cof.  ?  cof.  xcof.  -^  =  1  -cof.  S  =  2  fin.  |9»; 

therefore  S  =  2 ./  fin.  p,   and  D  =  2  a  fin.  |3  +  c  |  fin.  -jS 

(fin.x*x fin.  ^")— ^j^~f  ^' ^^'  }    .-      Thevalueof5 

is  manifefily  equal  to  the  length  of  a  firaight  line  joining  two 
places,  whofe  latitudes  are  X,  ^,  and  difference  of  longitade 
u,  on  a  fphere,  whofe  radius  is  a. 

From 
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From  tliit  equation  the  fallowin}:;  method  of  determining  the  Solution  of  the 
figure  of  the  earth  is  deduced.     Let  /  be  the  length  of  a  niea-  5i^ji„g  ^^ 
fared  chord,  and  ^^,  w  the  iatiliides  and  difference  of  longi-  figure  of  the 


tude  of  its  iextreraities ;  find  S  as  above,  and  let  m  =  2 fin.  |3,  JT^^JhiS^cl^ 

J           /*      1  a //•      ^4    I    r      A4\        (^"-  X  — fin.  ^)*.  joinjngtwo 

and^ii  =  dn.  f  S  (fin.  a*  +  fin.  0*)  -  i ^--^.—i-  i,^  p,^^ 

Then  if  we  rejefl  all  the  powers  of  c  higher  than  the  firft,  we 

fliall  have  the  fimple  equation  tna  -|-  nc  =:  /.     In  like  manner 

find  a  fiioilar  ■  equation  m'a  -j-  nfc  =  l\  correfponding  to  any 

other  chord  whofe  length   is  if,   and  there  will  rciult  a  = 

n'l-nl'         .            m'l^mlf       ^^  .       .  . 

and  c  = ; ;— .    The  approximation  may  be 


fMf^wffi  wtn'—mn 

cafily  carried  further  by  including  the  fecond  power  of  c,  and 
thus  finding  an  equation  of  the  form  ma  -|-  nc  -|-  pc  *=/;  but 
this  labour  would  be  ufelefs,  as  the  method  itfelf  does  not  ad- 
feiit  of  greater  accuracy.      If  <p  =  x  the  equation   becomes 

D 

;rr- — r:  — -tf  +  cfin.  C*.  as  is  found  by  Mr.  Play  fair  in  §31. 
2  hn.  45  "^  ' 

From  the  firfi  equation  a  rule  may  be  eafily  derived  forcal* 

calating  the  difference  of  longitude  of  two  places,  when  their 

htiludes  and  diftance  are  given.     For  by  Iranfpofition  we  have 

Jt  (I  ^  L(C^n.  x>  +  fin.  <p«)  zi  D»  4-  4  ac  (fin  x^fin  <?)% 

and  by  divifion,  and  rejefling  the  powers  of  c  higher  than  the 

,fifft^*z:D>  +-i(4.a»(finX-rm.^)»-D^(fin.x»4.fin.<J>»}V- 

bat  ^  is  z:  2  a*  (1  —  fin.  x  fin.  p— cof.  x  cof.  <p  cof.  uf),  ihcTe- 

I—  ——fin.  xfin.  (p 

D*  \  D* 

— -  (fin.  X*  +fin.  ?«)  )  and  putting   1 1  —  fin.-xfin.^ 

col.  X  col.  p 

D» 

2(fin.x-fin.(p)''--— 


=s  cof.  •»'  we  have  ZZu '  H x > > 

a  fin.  *»' 

rfin  X»  +  fin.  <p») 

**■""—""" >  which  rule  may  be  thus  expreffed.     Let 

there  be  a  fphcrical  triangle,  having  two  of  its  fides  equal  to 

Jie  polar  diflancqs  of  the  places,  and  the  third  fije  d  luch  that 

fin. 
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SohttUnof  the    _  ,         D 

problem  (or       fin.  f  (E  ==  ^-— :  find  the  angle  w^  contained  between  the  poor 

finding  the  2a. 

figure  of  the       diftances,  and  the  difference  of  longitude  w  will  be  ZT  »'+  ' 

SJa^ ^  Hf  X  <^^'H'  (fin.x*  +  fin.^*)-2fin.xfiny, 

joining  two  a  fin.  t/ 

J^own  places,        ^^^^  latitude  ^  may  alfo  be  found  from  the  fiune  equaiioo, 

when  X,  «  and  D  are  given.     For  if  the  bafe  of  a  fpheriol 

triangle  be  =:  d,  the  two  other  fides  zr.  90**-X,  90*-^,  ind 

the  contained  angle  :=  w,  the  cof.  w  will  be  =: 

D» 
1——;—  fin.  xfin.  ^/ 

^-7 jr—- .     Now  let  ^  z:  ^  +  X,  wheie  x  moS 

cof.  X  col.  if'  ' 

be  very  fmall,  and  cof.  x  cof.  ^  there  refults  cof.  t/  ^  cof.  »  + 

(cof.  X  fin.  ^  cof.  »  —  fin.  x  cof.  ^)       -  /.        .i 

— 7 r-— ^  X  fin.  *:  confeqaeDtlf 

cof.  X  cof.  <p'  ^ 

(cof.  X  fin.  ^'  cof  w  —  fin.  x  cof.  ^)       -  c 

* i  ^  fin.  rlZ  — 

cof.  X  cof.  V  • 

(2(fin.x— fin.(p'}*— ;^  (fin.  x*  +  fin.^*)  \  nearly, 

and  X  =  -  X 
a 

cof.  xcof.  <P'  f'2  (fin.  x-fin.  (|>')*  —  ^ (fin.  x»  +  fin.  ^*)^ 

col".  X  fin.  ^'  cof.  a  —  fm.  X  cof.  ?' 
From  the  inveftigation  of  Mr.  Playfair's  problem,  therefore, 
we  have  obtained  very  accurate  rules  for  finding  w  from  X,  p 
and  D,  and  (p  from  x,  u,  D. 

Now  in  order  to  find  an  equation  exprefling  the  relation  be- 
tween the  latitudes,  difference  of  longitude,  and  one  of  the 
azimuth.<i,  let  AL  be  perpendicular  to  the  meridian  PAO  in 
A  meeti'.^  FKin  L,  and  BK  perpendicular  to  AL.  JoinKE, 
and  the  angle  BKC  will  be  equal  to  Uic  fpheroidal  angle  OAB, 
and  BFE  equal  to  the  angle  APB  or  difference  of  longitude. 
Let  O A B  zr  BKK  z=  A,  BFE  ZZ  w,  and  x,  (fas  before,  then  will 
LH  be-  ZZ  (CD  —  CF)  colang.  x  +  FE  —  AD,KE=z  (CD  — 

CF)  cof.  X  +  (FE—  AD)  fin.  x,  and  cotang.  A  =-^' 

BE 

Whence  by  firr)aituting  the  valves  of  CD,  CF,  AD,  BFgiven 

above,  and  lojci^ing  the  powers  of  c higher  than  the  firft,  there 

re  Cults 
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cof.  ^  fin.  X  cof.  «  — fin.  ^  cof.  X        2c        Solation  of  the 

relalts  cot.  A  =   nrr. ^    +  problem  for 

,  cof.  ^  fin.  -  a  g„amgtbe 

!    (fin.x-^f,n.^)cof.x      ^     Bat  if  «  be  the  vertical  angle  of  a  fSTflf^ 
c«'-^<^n--  length  of  .chord 

t    fpherical  mangle,  and  90®—^,  90*^— X  the  fides;  alfo  A' joining  two 

I    the  fupplemcnt  of  the  angle  oppofile  the  fide  90?—  ^  j  then  ^^'^  P^**«^ 

Ml            MS      cof.  ^  fin.  X  cof.  «  —  fin.  ^ cof.  X  ,         ^ 

I    will  cot.  A'=    cot.  (P  fin.. *  *"^  ^^"^*^ 

2c       cof.  X  (fin.  X  —  fin.  <P) 
qucntly  cot.  A  =  cot.  A  -  —  + ^^-^  ^.^^.^ , 

g» 
Whence  a*  A,  A'  are  nearly  equal,  we  obtain  A  r:  A'  +  — • 

afin.  A'»  ^<^f-^i^"-^-^"-'f),  which  will  be  found 

abundantly  accurate  in  pra6lice,  but  if  the  fquarc  of  c  be  re* 

.      .         ^  2fin.  A'»  cof.  X(fin.  X  — fin.<p)  ,  ^        ^^ 

tamed,  and -r-^-z be  put  zz  M, 

cof.  ^  fin.  M 

.^      ^,^      ^  fin.  Xcof.  2X+2fin.  xfin.  <p*  — fin.  ^ 

and  fin.  A'*  cof.  x  x -r-^r 

coi.  9  un.  w 

-cot.  Ax  M»=N,  A  will  be  =  A'  +  M  X  -  — N  X  C 

Dore  accurately.  The  rule  may  be  thus  expreficd;  let  the 
coUtitudes  of  the  two  places,  and  their  difference  of  longi* 
tude  form  the  fides,  and  contained  angle  of  a  fpherical  triangle^ 
of  which  find  the  bafe  angle  at  the  place  whofe  latitude  is  X^ 
.   and  let  it  be  :r  » ,  and   the  correfponding  angle  a  of  the 

Ipheroidal  triangle  will  be  z:  a x  2  fin.  a^*  x 

cef,x(fin.x  — fin.^)     .     _    ,.,  ._  ^-      .  ,     . 
im, — i —      In  "»ie  manner  if  ^  be  the  angle  of 

cof.  ^  col.     «  f-  6 

tlie  fpherical  triangle  at  the  place  whofe  latitude  is  ^,  the  cor- 
refponding angle  fi  of  the  fplieroidal  triangle  will  be  found  to 

be  =  y-ix  2fin./y-x"''"-!g°-^7'^"-^>  •      Con. 
a  col.  X  cof.  w 

r  *i        .    « •  s   .    »f       ^        fin.  X  —  fin.  <P 

fequently  »  +  ^is  iz  «'  +  ^' X jr-- — ;: x 

^         '  •  a  cof.  p  cof.  u 

^  a         /»       r  ^  «  r       fi/2       Cof.  ^  (fin.  ^— .  fin.  X)  Z^ 

2  fin.  .-  cof.  X  -  ^  X  2  fin.  /S-  x  —^^~^^-^J  - 

.'  +  ^-;-x 

a  (fin,  mf*  cof.  X*  —fin.  /3^*  cof.  ^*)  (fin  x  ~  fin.  <P)    ^^^   ^ 

col.  X  cof.  ^  col.  «  ;  ^ 

Vol.  Vlir.— May,  180i.  C  fpherics 


known  places. 
Sec. 


18  ON    THE    FIOVRI    OF    THE    EABTH, 

Solution  of  the  fpherics  fin.  «'  cof.  >.  ^  fin.  ^'  cof.  $,  therefore  »  + 15  rr  a'+fi 
£^nsil7  ''*  *®  'KJ^cl  ilie  powers  of  c  higher  than  the  firft,  which  ari 
figure  of  the  infenfible.  Hence  the  princii)le  laid  down  by  Mr.  Dalby*  vi«. 
*^^'Jjj[™l^^^jthat  in  a  fphcroidal  triangle,  of  which  the  angle  at  the  pofe 
jjininj  two  and  the  two  (ides  are  given,  the  fum  of  the  angles  at  tlie  bafe 
is  the  fame  as  in  a  fpherical  triangle,  having  the  (ame  fidei* 
and  the  fame  vertical  angle,  is  verified,  and  therefore  the  con- 
cluding remark  of  Mr.  Playfair  is  hafty  and  ungrounded.  But 
perhaps  Mr.  P.  in  liis  folutlon  retains  llie  fecond  power  of  c, 
and  oI>jcc1"i  to  Mr.  Dalby's  principle  becaufe  its  coefiicient 
(Iocs  not  vanifli  except  in  particular  cafes.  If  fo,  the  object 
tion  is  frivolous,  as  the  dilference  is  fo  finall  as  fcarcely  to  bt 
compiiicd  ill  the  cafes  that  occur  in  pradtice,  and  too  fmallin 
aij\  v'dW:  lo  lead  into  error  or  deferve  attention. 

'I'hi'  preceding  ihuorcms  for  the  folulion  of  fpheroidal  tri- 
angles will  be  found  extremely  accurate,  when  applied  to  fuch 
a-i  arc  ilcfcTilxM  on  the  furface  of  the  earth,  on  account  of  the 
final hnifj  of  r  in  comparifon  of  a ;  and  in  like  manner  others 
n»;iv  be  deduced,  when  diflerent  parts  of  the  triangle  are  fup- 
poled  given.  Thus  if  x,  »  and  D  be  given;  let  a  fpherical 
irianglc  be  conftruded  with  one  fide  =  90*  —  X,  another=d, 

iuih  that  fin.  I  d  =  — ,  and  the  contained  angle  =s a ;  find 

the  other  lulc  *H)  —  ;',  ilic  angle  at  the  pole  »',  the  other  azi- 
nv.ilh  5'  and  we  Iliall  have  equations  of  this  form  $  :=  p'  -|- 
;'(•,  X  —  ..■'  4-  2c-,  anil  ,3  =  (5'  -j-  Re,  where  P,  ^,  R  are  func- 
tions ol"  \,  X,  D,  whicii  ma)'  be  derived  from  the  foregoing 
equations  bv  proper  artifices.  Rut  the  formulae,  e}vcept  in 
p.iriicular  cafe?,  will  not  be  found  fo  firaple  as  the  former. 
Thefe,  however,  and  fonie  new  theorems  applicable  to  trigo* 
iiomelrical  I'urvcys,  I  Qiall  delay  to  fome  future  communica- 
tion. In  the  mean  lime,  it  may  not  be  foreign  to  the  fubjed  to 
remark,  that  the  arch  of  the  meridian,  faid  to  have  been  lately 
meafuredin  the  My  fore  country  in  the  Eaft  Indies,  by  Brigadier 
Myfore  country,  Major  Lanibton,  gives  the  degree,  in  latitude  12'».32'N.  equal 
to  oO  1-9 1  fathoms ;  which  compared  with  that  of  60795  in  la- 
litiide  i7*'.'2i-'  N.  gives  -j^^  for  the  compreffion  at  the  poles 
a  (luantity  dillering  very  little  from  th«  mean  deduced  from  all 
the  meafures  oF  degrees.  But  it  muft  be  confelfed  that  there 
appear  at  prefent  to  be  two  very  important  objeflions  againft 
the  accuracy  of  Major  Lambton*s  meafurc.    The  Myfore,  on 

account 


Arch  Of  tlie 
meridian  mea 
fiired  in  the 
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itocoont  of  the  irr^Iarity  of  its  farface  and  its  uncertam  ele- 
inUion  above  the  level  of  the  fea^  is  an  unfit  country  for  afcer* 
tuning  a  nice  point  of  this  kind,  however  well  iituated  for  ^perbtpi  la 
conneding  the  eafiem  and  weftern  fides  of  the  peninfula  by  a  ^^^^""^ 
geographical  furvey ;  and  the  Major,  From  his  account  in  the 
7Ch  volume  of  the  Afiatic  Refearches,  feems  to  be  fomewhat 
doabtfdl  of  the  exafl  length  of  his  chain.     Neverthelefs  it  is 
probably  to  India  that  we  mud  look  for  the  means  of  finally  de- 
tiding  this  long  Gonteded  quefiion.    There,  and  there  only, 
we  find  many  trads  of  country  highly  fiivourable  to  this  pur- 
pofe;  and  it  is  to  be  hoped  that  the  Eail  India  Company,  while 
ibsioos  to  afcertain  the  extent  of  its  polTeffions,  will  not  en>- 
firdy  n^led  the  intere(b  of  fcience. 
'  I  am.  Sir,  &c. 

j  PERIGRINUS  PROTEUS. 

!  Portflndutk,  April  7,  ISO*, 


IV. 

D^ription  and  Drawing  of  a  Hand  Drill  for  fawing  Peas, 
Beam,  tfc.  Communicated  to  the  Society  qfArtg,  by  the  Jnvenior, 
Afr.  Robert  Green,  qf  JVeJlwratting,  Catnbridgejhirc*, 

To  CHARLES  TAYLOR,  Efq. 
SIR, 

X  HAVE  invented  an  engine  (o  few  peas,  with  which  I  have  Veryecoaooucal 
fiiwn  all  my  peas,  to  the  amount  of  40  acres,  at  the  price  of  I  j.  ^'^^  ^^  ^^"I 
per  acre,  and  think  that  my  peas  are  much  better  tlian  thofe^^ 
Ibwn  any  other  way.     It  is  alfo  on  a  very  fimple  plan,  and  the 
expence  of  it  when  complete  is  not  2/.     It  is  ufed  by  manual 
liiiour,  without  any  horfe ;  and  it  will  draw  the  drill,  fow  the 
peas,  and  cover  them  at  the  fame  time,  and  will  fow  them 
mnch  rounder  than  any  other  I  have  yet  feen.     I  likewife  find 
I  can  do  it  much  cheaper  than  with  any  horfe,  and  am  of  opi- 

*  To  whom  the  filver  medal  and  ten  guineas  were  voted  by  thfi. 
Society.  A  complete  machine  is  placed  in  the  repofitory  of  the 
Society. 

C  2  nion 


20  DRILL    FOR    SOWING    PEAS. 

Very  ecooooikal  nion  that  it  fows  much  better  than  any  drill  I  have  feen.    If 
drill  Ibrfawiiif  ^^  Society  wifh  it,  I  will  fend  a  model  for  their  infpec 
lion. 

I  am.  Sir, 

Your  obcdicht  Servant, 

ROBERT  GREEN. 
ffeftwraiting,  Cambridgc/hireg 
June  27,  1»02. 


SIR, 

I  HAVE  fcnt  the  engine  for  fowing  peas,  in  order  that  it  m/ 
be  laid  before  the  Society  for  tlie  Encouragement  of  Arlii  &C. 
I  intended  to  have  fcnt  a  model  of  it,  but  afterwards  thoaglit 
that  the  engine  itfcif  would  be  more  acceptable  to  the  Society. 
1  made  it  myfelf,  and  have  Town  with  it  26  acres  of  land  in  my 
own  occupation.  Mr.  Piper,  a  near  neighbour  of  mine,  hal  \ 
fown  with  it  five  acres;  and  Mr,  Cock,  of  Blunl's  Hal!» 
Wralting,  in  SuHTolk,  25  acres,  at  the  expence  of  It.  per  acre. 
Several  other  gentlemen  had  drills  of  me  for  fowing  peat.  If 
I  give  my  men  ]«  6d,  per  acre,  they  will  fow  for  me  twoacra 
in  one  day.  I  can  with  my  own  hand  fow  one  acre  in  fiie 
hours,  and  at  the  fame  time  fow  the  peas,  draw  the  drill,  and 
cover  them,  and  make  full  twelve  drills  and  a  half  to  the  rod. 
I  likcwifu  produce  the  [)!ant  much  handfumer  than  any  other 
feen  in  our  country,  and  at  a  very  trilling  expence.  By  this 
loo,  the  labour  of  iiorfes  is  fpared,  which  we  find  to  be  a  very 
material  circumftance.  It  will  be  a  moil  excellent  engine  for 
gardeners  in  the  ncighbouriioud  of  London;  fori  will  heboid 
to  fay,  that  no  man  can  fow  with  his  hand,  lb  as  to  equal  this,  at 
a  very  trilling  expence. 

I  have  fpent  much  tinu'.  in  making  implements  of  hulbandry, 
but  have  made  none  fo  ufcful  as  l])i> ;  for  it  is  iimple  in  itscon- 
iiruftion,  may  be  purcliafed  by  any  man,  tiie  expence  being  f9 
trifling,  and  favcs  the  labour  of  horfes. 

I  remain.  Sir, 

Your  moft  obedient  Servant, 

n'tft'^ratlin^,  ROBERT  GREEX. 
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Jkfcr^iion  of  the  Engraving  of  Mr,  Robert  Green  V  Hand'  ^trf  econor  . 

Drill,  for /owing  Peas,  Beam,  fyc.     Plate  II.  **""  ^*»'  ^"^"^i- 

pcu* 

Fig,  3.  a  a.  The  wheels  placed  upon  a  wooden  axis  h,  which 
is  fquare  at  each  end,  but  round  in  the  centre.  The  fquare 
cndt  of  the  axle  have  holes  throughout  them,  at  different  dif- 
tances  in  order  to  dcpoflt  the  feed  at  nearer  or  more  diAant  in- 
tervals, as  may  be  wanted. 

Cj  The  box  in  which  the  feed  is  placed  :  the  axis  h  is  cylin* 
drical,  and  has  holes  made  therein  proper  to  receive  the  feeds, 
which  by  the  revolution  of  the  axis  are  carried  forwards,  and 
U]  through  an  iron  tube  into  the  ground  opened  for  them  by 
the  (hare  d.  When  deported  in  th^  ground,  they  are  covered, 
«  the  earth  drawn  over  them  by  two  iron  pins  or  fcrapers 
.'t^  6xed  on  evrh  fide  of  the  tube,  and  extending  fome  inches 
Idiind  it. 

//,  The  bandies  of  the  drill*machine,  by  which  it  is  pu(hed 
ixwards* 

Fig,  4.  Shows  an  enlarged  view  of  the  interior  of  the  feed- 
box  r,  above  mentioned,  and  holes  for  the  feeds  placed  in  a 
Ipinl  line,  in  order  to  drop  the  feeds  more  regularly. 

g.  Is  a  fmall  brufli  within  the  box,  which  rubs  againft  the 
cylinder,  to  keep  the  holes  clear  to  receive  the  feeds. 

Fig»  5,  Is  a  fedion  of  the  machine,  where  a  is  part  of 
the  feedobox ;  b,  the  round  part  of  the  axle,  which  delivers 
tlie  feed. 

df  The  (bare  which  opens  the  earth. 

A,  The  tube  through  which  the  feed  falls. 

s'.  The  mouth  of  the  tube,  and  one  of  the  fins  which  draws 
together  the  foil,  and  covers  the  feed. 

k.  Is  a  fmall  door,  to  be  opened  occafionally,  if  the  roller  or 
tube  are  out  of  order.- 

i,  A  firong  flat  board,  to  which  the  iron  work  is  fcrewed. 

Fig,  6,  Shows  an  enlarged  plan  of  the  iron  work«  when 
tbe  machine  is  reverfed,    . 

d.  Is  the  fliare. 

»',  The  hole  from  which  the  feed  is  dropped. 

e  e.  The  two  fiosj  or  fcrapers,  which  collect  the  earth  and 
Dover  the  feed. 


ling 
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To  Mr,  NICHOLSON; 


sm. 


Theory  of  ta 
Flace»  that 
Aoaei  fatt  from 
ue  Qooiu 


Among  the  various  Ibeories  concemmg  the  Jkw 
upon  the  earlh  in  diflerejit  parU  of  our  glckie*  ((he  (u 
Mr.  Howard's  Anal)'fi5),  Ihat  wbtch  De  la  Place  hw  i 
upon,  though  apparently  incapable  of  proof,  feemi  I 
improbable,  nameljr,  Ihat  ihey  are  projections  froin  i 
volcano?.  Surely^  Sir,  wbetlier  thU  h  or  h  nol 
be  TT)al])ematically  demonllraied,  certain  data  bej 
If  you,  or  any  other  able  malh^inatictan,  could 
Ao  ttjis.  It  would  be  a  great  gratilicdiion  to  fee  tU 
thefe  que^ions. 
Paca  for eoicnpu*  \Vc  mufl^  aifumc  a&  data.  That  the  deniHy  or 
'**"•  compofing  our  fatcllite.  h  precifely  fimilar  to 

our  gtol:>e;  and  that  the  moon  ha*,  no  atjrtofpher 
pToje^ion  from  its  furfacc,  or  fo  froalJ  a  one  as  n< 
eulated  upOHf  ftnce,  probably,  it  is  rare  and  loiv^ 
more  Uian  one^fixtti  of  a  mite  high. 

Now  their  relative  bulks  and  diHances  arc 
tainedj  and  we  will  take  them  to  be  precijtly  kflc 

Their  comparative  centrifugal  forces  may  ea(i] 
latcd,  as  the  moon  re\'olvvs  about  27  times  flQwj 
axis  than  the  earth  about  hers. 


pr€ti 
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IM  ns  fuppofe  too,  that  this  body  weighs  one  hundred 
weight. 

What  will  be  the  velocity  requifite  to  overcome  the  mutual  Refultstobejn.- 
attraaions  of  the  moon  and  this  body,  fo  as  to  projeft  it  beyond  ^'^'fi****' 
their  powers ;  remembering  that  its  velocity  will  be  continually 
diminifliing  as  long  as  any  attrafling  power  a6ls  upon  (he  pro- 
jedile,  and  calculating  the  aid  it  would  receive  from  the  cen- 
trifugal force. 

In  the  journey  of  240,000  miles  through  which  it  has  to  tra- 
vel in  a  dired  line,  is  there  any  free  fpace  beyond  (he  fphere 
of  the  moon's  attraf^ion  and  that  of  our  planet's  ?  If  fo,  at  what 
diftance  from  the  moon  will  that  be  found  ?  and  at  what  dif- 
tance  from  the  earth  ?  and  with  what  velocity  may  it  be  fup-» 
pofed  to  travel  through  (hat  fpace  ?  of  courfe  it  will  be  much 
Oower  than  when  firft  projedled. 

As  upon  entering  the  limits  of  the  earth's  attraction  its  velo- 
city will  be  again  increafed,  guare  its  rate  of  travelling  to  the 
earth ;  and^  taking  the  three  reckonings  into  account,  in  bow^ 
fiiai\y  days  and  hours  can  it  be  mathematically  demonflrated 
that  it  would  reach  our  folid  globe  ? 

Acted  upon  by  the  united  forces  of  projedion,  centrifuge, 
'(if  I  may  coin  a  word)  and  the  motion  of  the  moon  in  its  orbit, 
and  the  force  of  attraction  and  orbital  motion  of  the  earth,  what 
will  be  the  precife  line  it  may  be  prefumed  to  defcribe  in  its 
coarfe  ? 

Would  it  not  have  a  revolving  motion  during  fome  part  of 
ifa  courfe  ? 

*  What  are  the  calculations  by  which  we  may  be  enabled  to 
judge  that  3  or  5  times  the  velocity  of  a  cannon-ball,  at  the 
inofflentof  projedlion,  would  enable  it  to  counteract  thefe  im- 
pediments ? 

It  has  furprized  me,  that  the  numerous  late  publications  menv 
tkming  this  theory,  have  not  detailed  the  mathematic  procefllet 
by  which  it  feems  capable  of  being  folved,  or  of  proving  it« 
follacy. 

I  hope^  Sir,  you  will  not  think  this  obtruiion  impertinent. 
You  obligingly  and  fatisfadorily  complied  with  my  requeft  in  a 
note  concerning  Col.  Blaquiere's  gun  to  throw  double  headed 
fiiot ;  this  has  emboldened  me  to  exprefs  my  wilhes  on  the  fubje^ 
sf  tbjf  letter.    Blit  I  do  not  wiQi  to  have  my  ignorant  quelKons 
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load  your  valuable  Journal,  (hough  I  (hall  feel  my felf  much 
obliged  by  any  further  information  upon  this  head. 
I  remain.  Sir, 

Your  mod  humble  fervantt 

A  CONSTANT  READER. 


VL 

Drawing  and  Defcription  qf' a  Three^Furrow  Plough,     By  Ok 
y?e:-,EDMUNDCARTM^Rir.HT,  pf  Wobum,  Btxlfordjhin** 

To  CHARLES  TAYLOR,  Efq. 
Dear.  Sir, 

Economical        1  ENCLOSE  you  a  certificate  of  the  performance  of  a  plough 
three-furrow      ^f  ^y  invention,  which  has  occafionally  been  at  work  through 
'    the  whole  fummer.     For  this  tail  fortnight,  it  has  been  afed 
for  ploughing  in  wheat  under  furrow.     Though  a  very  afeful 
inflrument  at  all  times,  it  is  particularly  valuable  at  the  feed 
times,  and  the  turnip  feafon ;  becaufe  at  thofe  timea  it  fire* 
quently  happens  you  lofe  (he  moft  favourable  opportunitiesj 
for  want  of  ability  to  execute  your  operations  with  fuffident 
difpatch. 
Weekly  faving        I  need  not  calculate  to  you  the  faving  on  the  ufc  of  this  plough, 
4I.  us,  j^  -J.  Yvorked  {on  light  land   I  mean)  with  a  pair  of  horfcs, 

without  a  driver.     A  pair  of  horfes  and  a  ploughman  cannot 
be  laid  at  Icfs  than  S*.  per  day.    As  two  fcts  of  thefe  are  faved, 
the  weekly  faving  by  the  ufc  of  this  plough  amounts  to  no  lefs 
than  4^.  16*. 
Applicable  to  Ufcful,  howevcf,  as  I  find  this  inflrument  on  our  light  level 

tolcra'b'c'^ftatc  of  ^^"^'''  ^  ^"^  ""^  ^^  partial  l()  il,  to  fuppofc  it  is  equally  calcu* 
cultivation.  lated  for  all  foils,  or  all  kinds  of  ground.  For  inftance,  where 
the  ground  is  very  uneven,  or  the  ridges  are  narrow  and  ileep« 
I  would  not  ufe  il ;  neither  when  the  land  is  very  foul  with 
root  weeds.  In  all  thefe  cafes  i\  iingle  plough  is  certainly  to  be 
preferred  :  but  in'  all  cafes  where  the  ground  is  in  a  tolerable 
Jiale  of  cultivation,  and  where  it  lies  rcafonably  level,  it  will 
be  found  a  moft  valuable  acquifition. 

*  From  the  TiDnfaftions  of  the  Society  of  Arts,  who  voted  bin 
the  filver  n^cdal.    A  model  is  placid  in  their  repofitory. 

I  wUl 
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I  win  thank  you  to  commui/icate  this  letter^  and  the  certifi- 
cate accompanying  it,  to  (he  Committee  of  Agriculture ;  and 
•nd  if  they  are  difpolied  to  think  favourably  of  this  invention^ 
J  will  fend  you  a  model  for  their  infpeftion, 
lam.  Dear  Sir» 

Your  very  obedient  fervant, 

ICDMUND  CARTWRIGHT. 
H^oburn,  0<».  20,  1802, 

This  is  to  certify,  that  the  three-furrow  plough  invented  by  Certificate^ 
the  Rev.  Edmund  Cartwright,  ploughs  a  furfacc  of  twenty- 
feven  inches  each  bout,  and  that  on  light  land  a  pair  of  horfes 
regularly  ploughs  three  acres  per  day  with  it  in  a  workmanlike 
manner. 

JOHN  DUCKITT.  as  BaiUff  to 
his  Grace  the  Duke  of  Bedford. 

WILLIAM  BAXTER,  AJlftant. 
Juie2\ft,  1 802. 

Dear  Sir, 

YOU  herewith  receive  the  model  of  my  three-furrow  why  this  p'oojh 
plough.  **«»  ?<>*««■• 

The  faving  of  hands,  and  confcquenily  of  ex  pence,  in  a 
plough  of  this  kind,  is  obvious;  but  why  there  (hould  be  a 
laving  of  power,  may  require  to  be  explained. 

I  need  not  obferve  to  you,  nor  to  any  man  who  conlidcrs  the 
adion  of  a  common  plough,  that  a  very  material  part  of  the 
kbour  in  ploughing,  arifes  from  the  fridion  oHhe  land  fide  and 
ikejbk;  of  the  one  again n  the  (ide  of  the  furrow,  uf  the  other 
■gainft  the  bottom.  In  a  finglc  plough  a  certain  length  and 
width  are  required  in  thofe  parts  of  it,  to  make  it  go  flcady  ; 
ind  even  then  the  elTedt  would  be  impcrfcAly  obtained,  did  not 
the  ploughman  aflift  by  the  leverage  of  the  handles  of  the 
plough.  Hence  it  is  clear,  that  the  lefs  difpofition  any  plough 
has  to  MIow  the  draught  in  a  Hrait  line,  the  greater  is  the  labour 
of  working  it,  becaufe  the  p|^>u^hman  in  that  cafe  is  to  exert  a 
greater  power  of  leverage  to  keep  it  Heady.  On  the  contrary, 
when  two,  three,  or  more  ploughs  are  combined,  they  fervc 
to  Aeady  each  other,  and  require  comparatively  very  little 
power  of  the  lever  to  keep  them  in  a  fir.  ^  line.     Under  thcfe 

circumfianLCs, 
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tcooomicai  clrcuniftunccs,  neither  the  firft  nor  fecond  ploagfa  fast  any  (ble 
^u^k!*"'^  Of  land-lidc  whatever ;  and  even  the  third  does  not  require  fo 
much  of  cither  as  a  lingle  plough.  I  calculate  the  (aving  of 
power  from  the  confideration  alone,  as  equal  at  lead  to  one 
plough.  What  farther  power  is  fa\'ed«  I  attribute  to  the  light- 
nefs  and  conapaflncfs  of  the  inilrument. 

I  am  willing  to  (hink  tlie  fimplicity  of  its  conftruAion,  and 
the  manner  of  fixing  the  plough  (confiiling  but  of  two  parts) 
to  the  beam,  will  not  efcape  your  obfervation.  Whep  the  cutter 
(fur  as  it  is  both  coulter  and  fliare,  I  can  give  to  it  no  other 
tingle  name)  requires  to  be  fliarpened,  or  new-laid  with  fled, 
by  drawing  the  two  bolts  the  whole  is  fet  at  liberty. 

1  make  the  ploughs  to  fit  each  beam  indifcriminately ;  beciofe 
when  the  land  is  too  flrong,  or  too  foul,  to  work  tke  three,  I 
take  off  the  fecond  plough^  and  transfer  the  third  into  its 
placet 

You  will  obferve  the  centre  of  the  whiple-tree  fliifts.  By 
this  contrivance,  the  power  of  the  horfes  is  equalised^  though 
they  may  be  unequal  in  ftrength,  the  longer  lever  beiiig  giveo 
to  the  weaker  horfe. 

Should  the  Society  wifli  for  any  farther  informatioO|  it  will 
give  me  pleafure  to  furnifli  them  with  it. 
I  am,  Deak  Sir, 

Very  truly  and  fincerely,  yours, 

EDMUND  CATWRIGHT. 
Wohirn,  Dtccmher  14-,   1802. 
Charles  Taylor,  Kfq. 


JitlfWence  to  the  J-.n^raviu^  of  the  Bev.  Edmund    Cart- 
wright's  Three- Fur  row  Plough. — Plate  II.  Fig.  1,2. 

Defv-ription  ot         Vvg.  1 .  A  B,  the  two  wheels  of  the  plough,  the  wheel  B 

Mr.  Cart-  being  full  one-fevcnth  in  diameter  larger  than  the  wheel  A. 

Iwfow  VouT^^^       C  D  E,  the  three  beams  of  the  plough,  of  which  C  is  the 

fhortefl  and  E  the  longed  :  thefe  beams  are  fixed  in  the  firong 

crofs  piece  F,  at  equal  didanccs  from  each  other,  and  braced 

by  another  crofs  piece  from  C  to  E. 

G  H  I,  the  three  cutters  which  anfwer  tho  purpofe  of  both 
coulter  and  mould-boardy  each  being  formed  together,  or  made 
of  one  piece  of  beaten  iron*  Each  cutter  is  fcrewed  to  its  beam 
by  the  flanging-irof  K, 

LM 
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"TiM,  (he  two  handles  of  the  plough,  the  lower  extremities  Deftriptjoii  of 
0f  which  are  fixed  in  the  two  outer  beams  C  E.  and  conncacd  ^'.'Sf^l 

t  r      .  *,T  ,        .  /.  JL.      .        ..     ,    .    Wright's  three- 

Ay  a  crois  piece  N,  to  make  them  firmer.    The  handle  L  is  funow  ^lou|h« 

longer  than  the  handle  M,  in  the  fame  proportion  as  the  beam 

C  is  (horter  than  the  beam  £. 

O  Pf  two  upright  pieces  of  iron  fixed  in  the  crofs  piece  F, 
having  two  hdes  at  their  fummits  for  the  reins  to  pafs  Uirough 
which  guide  the  horfes. 

Sa  an  iron  bajr  which  Aides  up  and  down  near  one  end  of  the 
crofs  piece  F,  to  raife  or  lower  the  wheel  A. 

/^.  2.  Shows  a  detached  portion  of  the  iirong  crofs  piece 
F«  to  expkin  the  manner  in  which  the  whiplc-tree  (hifts  (R) 
we  fixed  in  front  of  that  crofs  piece,  fo  as  to  regulate  or  equaliza 
(he  power  of  the  horfes. 

S,  a  bar  of  iron,  the  lower  part  of  which  forms  the  axis  of 
the  wheel  A^  the  upper  part  Aides  in  a  groove,  in  the  crofs 
piece,  F,  and  has  holes  at  different  diftances.  It  may  be  re- 
tained at  any  height  by  an  iron  pin  T,  which  pailes  through  tlie 
crod  piece,  and  one-  of  the  holes  of  the  iron  bar.  Tiic  real 
plough  is  nine  feet  long  to  the  extremity  of  the  handles  and  caqii 
cutter  tarns  a  nine-inch  furrow ;  from  centre  to  centre  of  tho 
beamsy  being  nine  inches. 


vn. 

On  the  State  of  Science  among  the  earlier  Nations  of  Anti^iuity : 
and  more  e/pecially  of  thoje  Refvarches  ivhich  conftitute  the 
Subfeds  of  Alchemy.     In  a  Letter  from  E.  P. 

To  Mr.  N'ICHOLSON. 

Rojtonmon,  April  I,  1804. 
SIR, 

JLT  is  an  authenticated  fa6l,  that  much  of  our  late  fcienliHc  Reaibns  fir 
acquifition,  and  many  of  thofe  fadls  which  the  experimental  jJli"^'"^  *^**. 
genius  of  the  prefent  age  is  daily  bringing  to  light  as  original  encet  were 
difcoveries,  were  well  known  in  more  ancient  periods  of  the^^wn  to.  anti- 
world;  and  there  is  abundant  reafon  tor  fuppofing  that,  in  che-  ^"*^^* 
miftry  and  metallurgy,  the  philofophers  of  thofe  ages  were  fu- 
pcrior  to  tbofe  of  the  prefent  day. 

But 
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Bat  we  mufl  mount  up  much  higher  than  what  are  calledthe 
dark  and  barbarous  ages  of  modern  Europe,  or  even  of  any  of 
thofe  revolutions  in  the  Kaft  of  which  hiilory  has  tiaofmitted 
any  detailed  accounts, — Science  had  b^rgan  to  decline  prnioas 
to  the  carliefl  hifioric  relation  which  is  extant,  and  there  ap- 
pears fufficient  evidence  that  the  Greeks  and  Egyptiansy  in 
their  hieroglyphics,  their  allegoric  devices,  and  in  their  my* 
thologic  myfleries,  which  they  had  blindly  received  from  (heir 
enlightened  predeceflbrs,  were  recording  for  pofierity  a  fcries 
of  phyfics,  of  which  they  were  ignorant,  and  which  is  now 
gradually  unfolding. 

Tlie  univerfal  rage  for  penetrating  into  the  fcience  of  aU 
chemy,  not  only  indicates  the  fcarcity  and  value  of  gold  in  tU 
ages,  but  evinces,  I  think,  that  there  has  always exifted  fomt 
iradition  of  fuch  a  tranfmutation  having  been  once  efieded. 

The  decompofilion  of  water  into  different  gafes  was  cer« 
tainly  once  known;  and  our  recovery  of  that  fubfime  phe- 
nomenon, which  fccms  the  key  to  the  great  laboratory  of  nft* 
ture,  bids  fair  to  redore  to  mankind  the  mofl  important  fiidt 
which  have  Iain  in  obfcurity  for  fo  many  centuries. 
Alchemy,  Of  thcfe,  alchemy  will  probably  be  one;  it  has  deeply  ex* 

cited  the  attention  of  feme  excellent  chemifts  in  this  iflanda 
with  whom  1  have  the  honour  of  being  conne6led:  of  any 
pro^refs  \vc  may  hercal'ier  make,  you  fliall  be  immediately  ap* 
prilod;  and  if  you,  or  any  of  _\our  ingenious  corrcfpondents 
are  engaged  in  a  limilar  courfe  of  experiments,  we  might  mu- 
tually aflift,  and  abridge  each  others  labours. 
1  have  the  h<)n(Mir  to  be. 

Your  (incere  friend  and  zealous  wcll-wiil^er, 

E.  P. 


TranfmntatioQ 
9I:  meuis* 


Pecompofiuoa 
Qf  water. 


7*.  S.  A  fories  of  experiment  %  on  this  fubjedl  will  probably 
throw  cor.luiL'r.'iblt'  light  on  the  lunar  (more  properly  lunatic) 
iiones,  the  ratirnal  phenomena  ol' which  )0U  have  taken  iu 
njuci.  laudable  pains  to  elueiclalc. 
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vra. 

Dcfcripiion  ef  a  Machine  for  Clearing  great  lioads  from  Mud, 
Communicated  to  the  Societj/  of  Arts,  by  the  Inventor  Dr.  Joh  K 
WiNTERBOTTOM,  of  Ncwburj/,  BcrlcH*,  . 

In  a  defcription  of  this  machine,  I  (hall  briefly  notice  the  ^»^y>nt  for 
five  principal  parts  of  which  it  is  compofcd;  the  frame,  the  frommuJ. 
fcnper,  the  chain,  tlie  fledge,  and  the  pole ;  becaufe  a  very 
accurate  model  accompanies  this  paper,  made  upon  the  ufaal 
icale  of  one  inch  to  a  foot. 

The  frame  (fee  Plate  L  Fig,  1.)  conliUs  of  two  pieces  of 
timber  AA,  which  at  one  extremity  are  formed  into  a  pair  of 
ihaftt  BB,  and  at  the  other  are  ftrongly  united  by  three  tranf* 
yerfe  pieces  CD£. 

The  Jbrmper  F  is  placed  under  this  frame-work,  in  an 
oblique  diredion,  at  an  angle  of  30^,  between  two  of  the  tranf* 
verfe  pieces  CD,  and  confequently  forms  an  angle  of  130^ 
with  the  line  of  draught.  By  this  portion  of  the  fcraper, 
the  macfainci  when  ufed,  a6tually  clears  itfelf  from  the  mud 
•s  faft  as  it  is  colIeAed,  and  removes  it  into  a  heap  on  one 
fidej  after  the  manner  of  a  plough. 

The  chain  G  is  conneded  with  a  piece  of  iron- work  H^ 
which  projeds  from  the  lower  end  of  the  fcraper;  for  here 
additional  power  is  required,  as  the  whole  body  of  the  mud» 
which  has  been  colleded,  mufl  pafs  ofl^  by  this  extremity. 
Some  advantage  has  alfo  been  gained  by  making  this  end  of 
the  icrapcr  fliorter  than  the  other. 

T\Ae  judge  II  is  conAru^ted  upon  the  upper  part  of  (he 
frame,  that  by  inverting  the  machine  it  can  be  tranfported 
without  injury  to  the  fcraper,  over  the  mofl  rough  and  (lony 
Toads,  or  pavements,  to  tliofe  places  where  its  ufe  is  par- 
ticularly required. 

Tlie  pole  K,  which  is  moveable,  fervcs  the  purpofe  of  a 
mdder,  that  when  the  machine  happens  to  be  forced  by  any 
great  weight  of  mud,  or  folid  body  of  earth,  &c.  from  iti 
proper  diredlion,  it  can  be  cafily  reflured  to  its  former  pofi* 
tion :  and  it  may  alfo  be  obferved,  that  the  moderate  prefl'ure 

•  To  whom  the  filver  mrdal  was  voted.  There  is  a  model  in 
the  Socicty^s  Repolltory. 
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Machine  for  of  the  hand  upon  the  pole  tends  to  make  the  machine  fieadj^, 
fnmlnu^  and  thervforu  caufcs  it  lo  work  to  more  advantage.  In  the 
r.iorle).  the  pole  is  made  only  ten  inches  long,  inflead  of  fif- 
tLi'M,  that  it  miglit  occupy  lefs  fpace  in  the  box.  The  pbtef 
ill  front  of  t!ie  fcrapcr,  and  upon  the  fledge,  are  mitde  of 
cad-iron. 

Operation, 
For  the  operation  of  the  machine,  two  men  and  four  borfel 
are  required  :  one  man  to  drive  the  horfes,  and  another  to  take 
Hie  management  of  the  pole  and  the  dire^on  of  the  Itboor 
to  be  pcrfurmcd.  The  horfes  arc  to  be  worked  doaUe,  as 
commonly  pradifed,  two  being  employed  to  draw  by  the 
fhafts,  and  two  by  the  chain  above  defcribed.  But  the  manner 
of  ufing  the  machine  will  be  bed  underdood  by  the  foUowiog 
ikelch.     Plate  I.  Fig.  3. 

The  firft  progrefs  of  the  machine  marked  No.  ] ,  commenc- 
ing from  the  arrow-mark «  will  remove  the  mad  in  a  line  to 
the  right ;  the  firft  return.  No.  2,  will  remove  another  part 
oi  it  to  the  Icl\.  The  fccond  progrefs.  No*  3,  will  take  up 
what  is  left  by  No.  1 ,  bcfides  the  quantify  which  is  upon  the 
fpacti  now  to  be  palled  over,  and  will  remove  it  aU  to  the 
ri^lit.  The  (econd  return.  No.  4,  will  operate  in  a  fimihr 
n-i;inner  willi  regard  lo  No.  2,  and  remove  that  to  the  left. 
Ti:i!<,  by  four  lengtlis,  more  than  twenty  feet  wide  of  a  road 
can  be  cleared  ;  and  this  has  been  frequently  performed  in  the 
prelenee  of  feveral  perfons.  The  number  of  lengths  may  be 
ir.creafed  at  pleafurc,  according  to  the  width  of  the  road. 

Ill  tiic  neighbourhood  of  London,  where  there  is  incefTant 
iravelling,  it  would  be  advifeable  to  ufc  two  machines  at  the 
liiiU'c'  lirne,  one  immediately  following  the  other,  as  in  No,  1 
and  o»  wiiich  will  leave  a  fpace  fufficicntly  wide  for  the 
l.ir^oli  carriage  to  pafs,  without  diflurbing  the  mud  abeady 
(craped  up. 

There  is  one  advantage  in  the  operation  of  this  machine 
worthy  of  being  noticed,  which  is,  that  by  the  ufe  of  it  the 
r(;ad  is  made  more  even  and  fmooth,  the  ("mall  holes  being 
filled  up  by  the  more  folid  parts  of  the  mud ;  whereas,  when 
roads  are  fcraped  in  the  ufual  way,  by  hand,  all  the  irregu- 
larities are  increaled,  and  become  the  future  depofits  of  water; 
and  it  is  univerfally  known  that  thefe  puddles,  as  lliey  ar« 
called,  are  the  chief  caufc  of  the  defiru^tion  of  roads. 
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ft  hat  been  obferved,  that  ftones  are  fometimes  forced  up  Machine  for 

clearing  m* 
frofflmud. 


by  the  machine;  but  it  appears  to  be  thofe  only  which  pro- ^ **""* "*^ 


jedin  fuch  a  degree- as  to  be  dangerous  to  the  traveller,  and 
which  require  to  be  broken  for  the  more  effectual  mending  of 
tberoad. 

I  can  fay  nothing  concerning  the  effefl  of  the  machine 
upon  dttfty  roads,  having  had  no  opportunity  of  trying  it  at 
that  feafon  of  the  year.  When,  indeed,  the  roads  are  watered, 
at  about  London^  there  is  no  doubt  but  a  great  quantity  of 
that  dirt  may  be  removed,  which,  in  a  few  hours  of  fcorch- 
iog  fun,  would  again  be  converted  into  a  body  of  dud. 

If  it  flioald  be  obje^ed,  that  the  machine  is  too  large,  and 
that  a  fmaller  one,  which  might  pafs  over  half  the  fpace  of 
ground  that  this  does,  and  might  be  worked  by  two  horfes, 
would  be  better ;  I  mud  beg  leave  to  anfwer,  that,  in  my 
opinion,  with  a  lefs  one  there  would  be  much  labour  to  little 
purpofe ;  becaufe  this  machine,  which  paffes  over  a  fpace  of 
about  fijc  feet  and  a  half,  will  not,  in  fome  places,  when  the 
mads  are  very  wet  and  very  deep,  leave  more  than  three  feet 
dear,  the  mud  on  each  (ide  falling  in  and  filling  up,  to  a  con* 
fiderable  extent,  the  /pace  already  paflTed  over :  it  mud  there- 
hr^  be  obvious,  that,  under  fimilar  circumHances,  the 
track  of  a  fmaller  one  would  almod  inflantly  be  obliterated^ 

Testimonials. 

I  am  fo  anxious  that  the  Society  (hould  have  ample  fatis- 
fadion  on  this  head,  thai  I  Ihould  be  happy  if  they  would, 
before  finally  determining  on  the  utility  of  this  machine,  con- 
delcend  to  make  fome  inquiries  in  tiiis  part  of  the  country, 
where  it  has  been  publicly  tried. 

I  can  however  mention,  with  fome  picafure,  that  feveral 
gentlemen,  ading  as  Comminioners  of  the  Roads,  have  ho- 
noured me  with  their  attendance  during  various  experiments ; 
and*  having  witnefled  the  very  powerful  cffcdls  of  the  ma- 
chine, they  have  given  it  their  public  approbation  at  the  lafl 
monthly  meeting,  when  the  following  entry  was  made  in  their 
minute-book : — 

*'  At  a  meeting  of  Truflces  of  the  London  and  Bath  roads, 
held  at  the  Globe  Inn,  Newbury,  on  Monday,  the  21ft  of 
February,  1S03.    At  this  meeting  were  prefent,  James  Croft^^ 

Efq. 


^r1  MACHINE    FOR   CLBARtKG   KOADS. 

Machine  for       jTfq.  Frederic  k  Cowdad,  Efq.  Rev.  Thomas  Bed,  Mr.  Ridbinl 
Jr^'mudT*'      Baily,    Mr.  Thomas  Clark,   Mr.  John  Baily.    Mr.  Jofefh 
Tanner,  Mr.  Thomas  Pocock. 

"  Rcfolvcd,  (hat  the  machine  invented  by  Dr.  Winter* 
boUom,  for  fcraping  off*  mud  from  tarnpike  roads,  will  be  of 
public  utility,  und  favc  confidtirablc  expence  of  laboar.'' 

After  this  public  icflimuny  in  its  favour,  I  might  periapr 
be  cxcufed  from  producing  the  certificates  of  a  few  indi' 
viduals:  it  will,  notwithflaiiding,  be  necelTary  to  give  fooN 
cltimatc  of  the  probable  faving  to  be  cxpeded  from  its  nfe. 

In  all  triaU  made  previous  to  the  21  ft  of  February,  ibe 
machine  had  been  worked  upon  nomeafured  extent  of  gromd; 
but  the  general  ctfedls  were  fuch,  that  feveral  perfons  of  grot 
experience  in  the  management  of  roads,  rated  the  dailj  work 
of  one  machine  only  as  ei|ual  to  the  labour  of  fihy  or  feventy 
men  :  fifty  being  the  lowed  eftimate  ever  named. 

A  few  days  ago  I  direfled  fome  work  to  be  done  by  mea  fare; 
and  I  can  now  liale  it  as  the  opinion  of  two  very  competent 
judges,  tiiat  one  machine  will  clear  three  miles  in  a  day, 
twenty  feet  wide  (conHHing  of  four  lengths,  and  making  the 
dd\\  work  twelve  miles)  which  is  confiderably  more  thaa 
I'JO  men  ca:i  do  in  a  day. 

/.      *.      d. 
120  men,  at  2v.  per  (lay  12       O       O 

Four  horfc-s  and  two  mt'ii  can  here 
be  hired  lo  work  the  ma- 
chine for  the  dax ,  at        -      I        5       0 
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At  a  di fiance,  where  carria';es  run  principally  in  the  centre 
of  the  road,  the  chief  bufinel^  in  the  management  of  it  coii- 
(iih  in  keej)in^;  the  tides  clear  i*\\d  o[)en.  One  machine  may 
therefore  be  oecalionaliy  emplDU'd  in  outfide  work  only;  that 
is,  may  go  fix  miles,  and  riMurn,  (making  tweli-c  niiles^  as 
juft  mentioned)  with  the  faving  alreaily  given. 

Whatever  fiirprile  thefe  caieuialions  may  occafion,  the 
Sociel\  will  pciliup-;  he  fati««fied  that  I  have  not  over-rated 
tliein,  when  I  produce  tiie  refult  of  a  fair  expe.inieni,  made 
on  the  Jith  of  T'ebruary,  in  the  prelence  of  four  truflees 
(Frederick    Page,    Efq.    Francis  i'age,    Kli].    Mr.   Thomas 

Clark, 
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3lvk«  and  Mr.  John  Baily]  and  others,  by  which  it  appears.  Machine  for 
imt  two  miles,  by  meafure,  on  the  road  to  Reading,  were^'JJ^  . 
dewred  from  mud,  to  the  extent  of  18  or  20  feet  wide,  by 
mo  machines,  in  the  fpace  of  two  hours  and  a  half,  by  the 
vatcb  ;  and  the  work  was  judged  to  be  equal  to  the  labour  of 
nore  than  eighty  men  in  a  day. 

The  fuccefs  of  this  experiment  was  fo  fatisfa£lory  to  the 
liiove-named  tniflees,  for  I  was  not  prefent  on  the  occafion, 
liat  they  directed,  without  my  knowledge,  the  remainder  of 
nor  diftrid  on  this  road,  extending  feven  mites,  to  be  cleared 
k  (he  fame  manner;  and  I  can  now  declare,  with  fome 
degree  of  pleafure,  that  this  was  a^ualiy  completed  by  two 
VHchines  in  one  day,  viz.  on  the  following  day,  the  26th  of 
February.  Of  this  day's  work  I  have  heard  it  affirmed,  by 
:ID  experienced  furveyor,  that  it  could  not  have  been  done  ia 
one  day  by  400  men*  . 

I  confefs  that  I  am  myfelf  unable,  from  the  want  of  prac- 
tial  knowledge  on  this  fubje£t,  to  form  a  comparative  eflimate 
between  the  work  done  by  this  machine  and  by  hand :  I  have 
therefore  fought  for  information  from  perfons  of  refpeftable 
chwaders,  who  have  been  furveyors,  or  renters  of  roads  for 
nany  years :  and  I  have  been  afTured,  as  well  by  thofe  who 
Were  prefent  at  the  experiments,  as  by  others  who  examined 
the  roadii  aflerwards,  that  it  would  require  (ixty  men  a  mile, 
to  do  the  work  in  one  day,  which  a  fingle  machine  will  ac- 
oomplilh  at  four  lengths  ;  and  it  has  been  already  (bown,  that 
three  miles  can,  without  difficulty,  be  cleared  in  a  day  :  one 
BMchine  will  therefore  do  the  work  of  one  hundred  and  eighty 
men.  But  I  have  taken  the  average  at  only  two  thirds  of  this 
ifiimate,  viz.  at  forty  men  per  mile  inllead  of  fixty,  being 
Dore  willing  that  the  power  of  the  machine  fliould  at  prefent 
be  nnder.rated,  than  that  the  public  (hould  be  deceived  or  dif- 
ippointed  concerning  it. 

The  traflees  of  the  JUondon  and  Bath  road*;,  being  defirbns 
if  having  thcfe  two  machines,  which  had  been  conftrudted  on 
Bjr  account,  and  under  my  own  infpedion,  for  making  the 
szperimeots,  I  have  confenled  to  difpofe  of  them:  and  as  far 
IS  I  am  now  able  to  judge,  the  price  of  a  machine  complete 
viH  be  about  ten  guineas. 

Finally,  1'  muft  beg  leave  to  advife  thofe  who  are  inclined 
o  make  a  trial  of  this  machine,  to  be  carjful  whom  they  in- 
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^  it,  at  pleafure.    The  perfon  who  holds  it  may  dired  tlie  Michine  Ibr 
rcrmper  in  its  proper  line,  and  affift  it  in  overcoming  any  ob^^^^^^^ 
Hades  it  may  meet  with  in  its  way,  or  in  giving  it  additional 
prefliire  where  neceifary. 

II*  Show  the  two  parts  of  the  machine  which  form  the 
bet>  or  fledge  part  of  the  machine,  on  which  it  Aides  when 
reverfed,  and  which  enable  it  to  be  removed  from  place  to 
{rface^  when  the  fcraper  is  not  in  ufe.  Thefe  feet  are  ilrongly 
Sxed  to  the  timbers  A  A,  and  (Ircngthened  by  a  tranfverfe 
brace  betwixt  them. 

L*  Is  the  iron  chain,  or  back  band,  which  lies  upon  the 
art-iaddle  of  the  horfe  in  the  (hafts^  and  which  fupports  the 
Ibafts. 

Fig,  2.  Shows,  on  an  enlarged  fcale,  the  iron-work,  fixed 
»  the  oatfide  of  the  (hafts,  to  which  the  chain  and  horfe  are 
ittached. 

Rg.  3.  Defcribes,  in  a  fmall  extent,  the  track  ufually 
uade  by  the  fcraper  in  a  large  way,  in  four'  rows^  commenc- 
ogat  the  arrow  mark,  in  the  track  No.  1,  returning  after  it 
lai  gone  any  length  required  by  the  track  No.  2,  proceeding 
igain  by  the  track  No.  3,  and  forcing  the  mud  collected  by 
the  tracks  No.  1  and  3  to  the  right  fide  of  the  road,  and,  on  its 
"eturn  by  the  track  No.  4,  depofiting  the  mud  of  the  tracks 
NTo.  2  and  4  on  the  left  of  the  road,  as  is  more  fully  defcribed 
Q  the  preceding  account,  and  thus  clearing  from  mud  a  breadth 
if  road  twenty  feet  wide,  by  four  paflTages  of  the  machine. 


IX. 

ytjbription  and  Drawing  of  an  Hydraulic  Macldne,  with  on 
Account  qf  feveral  Inventions  of  early  Date,  which  have  been 
fiux  brought  forward  hy  later  Inventors.  EitraSted  from  a 
Foreign  Work  publijhed  early  in  the  lafi  Century,  By  a 
Correjpondeut, 

To  Mr.  NICHOLSON, 
SIR, 

[  HAVE  btely  met  witli  a  work  in  French,  entitled  Recueil  Account  of  the 
*Oyvrttga  curieux  de  MatJiematiqve  et  Mecamque,  ou  ^fi"P'\^S^^^{ 
m  dM   Cabinet  de  ,Monf.   Groilier  de  Serviere,   in    quarto,  Maof.  de  S«r« 

D2  printed  »*«»• 


ss 


Tiiraery* 


Timc-piccei. 


HYdniuUc  mi* 

chines* 


printed  at  Lyoni  in  1719,  Tlie  book  h  divided  inlo  ihs&t 
parts,  the  firft  of  which  contain*  curiou ft  en jf ravings  of  delicalc, 
fccenlric,  fwadi  and  rufe-worlt  turnery,  the  tnetliotls  of  pro- 
ducing which  are  (o  be  founJ  in  Mo\on**  Mechanic  ♦ 
^nd  m  other  later  works  on  that  fubjec^.  Upon  <  ,  t 
Ihall  make  no  other  remark,  than  by  demanding  of  your 
corrcfptmdents,  whether  the  oval  chutk,  or  engine  for  tttflh 
in^  ovaUt  was  unknown  Co  btea^  the  period  above  fpecified, 
H  Munf.  de  Serviere  had  known  it,  I  Omuld  fuppofe  he  woald 
have  introduced  cllipres  among  the  various  figures  be  hai  w* 
hibited.  The  fecond  part  of  the  work  confide  of  clocks  or 
time-pieces,  more  remarkable  for  foine  fingularity  * 
ftruclure,  than  any  improvement  in  the  art  of  meah 
and,  the  third  part  contains  modeU  of  hydraulic  machines, 
with  fome  engines  for  military  and  other  purpofes.  Many  of 
the  hydraulic  machines  appear  better  calculated  to  be  fhowo 
In  m  model  J  ilian  carried  into  e^etl  on  a  larger  fcale,  and, 
among  the  other  engines,  I  fee  nothing  which,  at  the  prcfc 
day,  would  much  conduce  to  the  entertainment  of  your  read< 
I  have,  iheretore,  fenl  you  a  drawing  of  the  hydraulic  cngii 
exhibited  in  hi)i  4'9th  plate,  and  after  tlie  delcription,  I  «r! 
mention  a  few  other  objeds  which  have  been  tliooght  of  mi 
modern  invention. 

In  tlnte  IV.  fig,  2.  A  and  B  reprefcnt  two  folid  pliu< 
made  in  wood  or  meial,  and  occupying  all  the  interior  fpace 


pln^n  workioT*  ^^  ^'^^  **^*'  ^^  ^^  chamber  C  D  j  in  which  they  turn  free 
I  n  an  tUipdcal     and  take  into  each  other.    The  chamber  C  O  Is  to  be 
•**•  and  folidly  made,  having  an  opening  befow  at  D,  as  in 


I  an 


nil  UHr 

J  WWt 


figure,  and  atfo  at  E,  where  the  aperture  correfponds  with  the 
bore  of  a  pipe  F*  applied  and  fixed  to  the  fame.     Every 
part  IS  well  clofed  and  fecured*     fig.  3,  reprefenLs  Ibe 
or  cap. 

This  chamber  is  properly  fixed  under  the  water  of  the  wxnf 
or  tifttrrn,  out  of  which  the  fupply  is  to  be  obtained,  and  tl 
Ihis  lilualion,  the  elbow  or  handle  G,  fig,  |,  Plait  IV^  u 
on  the  fcjuare  of  the  axis  A.     This  handle  is  conncfled 
another  H,  by  the  iron  Aiding  piece  I,   which  moves  u] 
the  fixed  pin  K,  and  obli*;es  its    two  extremities   conJ 
to  move  alike.     Whenever  therefore  the  handle  H  is  tot 
by  the  firft  mover  M  L,  the  other  arm  G  mu(l  ulfo  revolve 
l^elher  wllli  its  puiioti,  and  by  conlti<]uence  liic  other  pini^' 
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When  the  two  pinions  turn  (fo  that  their  upper  teeth  ma^  Its  aaion. 
cooflantljr  approach  each  other,  while  the  lower  recede,] 
the  water  which  lies  between  their  teeth  in  the  lower  part  D 
9i  the  chamber,  will  be  carried  round  till  it  arrives  at  the 
part  C,  where  it  will  be  compreflfed  by  the  continual  augmen- 
tation of  water,  which  is  brought  thither  between  the  teeth, 
(or  rather  by  the  perpetual  diminution  of  the  fpace  between 
the  two  oppermoft  teeth  that  touqh  ihe chamber].  So  that  the 
flaid  will  enter  the  pipe  F,  and  be  forced  to  the  intended 
place. 

Thof  fkt  I  have  tranflated  from  Monf.  de  Serviere.  The  R<«»rks  on  the 
nichme  appears  to  be.  ingenious,  and  though  liable  to  the  ^'^^^^ 
objedtons  of  wear  which  you  very  properly  urged  again/1  the 
fchemesof  O.  B.  and  others  *,  feems  preferable  to  them  in  feveral 
leTpeds.  I  think  it  would  bean  improvement,  to  caufe  the  axis  A 
and  B  to  drive  by  a  cpnnedion  of  external  wheel-work,  inftead 
if  depending  upon  their  interior  teeth,  which  require  to  be  well 
^red  and  fitted,  and  kept  fo,  by  not  loading  them  with 
preflure  of  one  furface  againft  the  other.  It  feems  fcarcely 
Mceflary  to  remark,  that  we  have  better  methods  of  connec- 
tion for  work  at  a  difbnce  in  our  cotton  gear  and  elfewhere, 
Ifaan  the  Aiding  piece  I ;  and  laflly,  I  would  propofe  it  as  a 
mathematical  exercife  to  determine  the  law  of  the  velocity  of 
the  fluid  through  F^  when  the  rotation  of  the  machinery  is 
■niforro. 

Among  the  machines  which  I  believe  have  been  con^dered  pu  engines  re- 
M  of  later  date^  but  are  found  in  this  work,  are  the  engine  *"^"     * 
nentioned  in  Dcfaguliers,  for  raifing  water  by  a  loiing  and  Lofing  and  gam- 
gaining  bucket,  and  regulated  by  a  fly ;  the  chain  pump,  for '^?  kucket, 
which  Cole  had  a  patent,  but  which  is  known  to  have  been 
of  very  ancient  ufe   in  the  Chinefe  Empire ;  the  horfe  mill  Adara  Walktr*t 
ivorked  by  the  wheels  of  a  carriage,  as  lately  propofed  by  the      -       ' 
ingenioas  Adam  Walker;   and  the  gouty  chair  of  Merlin, 
worked  by  two  fmali  handles  connected  with  a  pair  of  fmall 
wheels  attached  to  the  fore  feet. 

I  am.  Sir,  with  efteem. 

Your  obliged  Reader, 

R.B, 

«  PhOof.  JounaL    Quarto  feriet.  IV*  468. 
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Jn  Eittmifiation  qf  Dr*  U'ttUaftan^s  E%pcrwtenton  kii  Pmj^tfi 
Spcdacia^    By  Mr,  Wflliam  Jones,  F,  Jm^P,  Sm 

To  Mr.  NICHOLSON. 
SIR, 

^«^«'y<*«'  1  HE  inferences  thai  Dr.  Wollaaon  has  tliought  it  beft  to 
publifli  in  your  lafl  months  Journal,  inflead  of  a  dlteS,  reply 
to  my  refutation  of  his  new  principle  of  fpedacle  gtatfes,  arc 
of  Iherafelves  fufficicnl  to  convince  any  impartial  perfon  of  the 
validity  of  the  obje^ions  advanced  by  me  in  your  preceding 
Journal;  and,  notwithHandntg  an  extraordinary  experiment 
he  hta  therein  related,  as  made  only  by  himfelf,  I  Qiould  not 
have  thought  it  requifite  to  (rouble  your  readers  again,  but 
for  the  unfounded  impulaiion  that  he  has  declared  agaiiiH  me, 
that  of  having  by  an  experiment  deceived  myfelf,  I  lruft»  Sir, 
I  may  be  aitowed,  in  contradl£lion  to  this,  to  obferve,  that, 
afttiT  more  than  20  )  ears  experience  in  the  prad^ice  of  my  pro» 
fetEoD,  fach  as  daily  adminifiering  to  decayed  vjtlon,  and 
employment  in  the  conftruflion  of  all  kinds  of  optical  in* 
ftruments,  I  fliould  not  be  acquainted  with  all  the  various 
properties  of  lenfes,  fingly  Of  combined,  and  €ff>ecially  of 
ilmple  and  well  known  a  form  of  lenfes  as  adopted  by  Hit 
is  an  idea,  that  I  am  confident  he  will  not  be  able  to  im| 
upon  the  minds  of  tlic  public*  I  fuggefled  no  new  ex| 
mcnt,  nor  was  any  one  wanting;  the  dcHnativc  laws  J 
duccd,  were  contained  in  the  works  of  the  beft  writers 
optics,  and  were  fufltcieni  to  evince  the  want  of  origietalil 
and  improvement  of  his  menifcus  Oiaped  icn«.     In  refpe^i  to 


the  experiment  by  whi^li  he  attem]il»  to  inforce  a  proof  ^f 
advantage  in  his  fpc^lacles,  its  valae 
follow mg  account  of  a  repetition  of  it. 


advantage  in  his  fpc^tacles,  its  valae  will  be  known  by 


1  am  pofTc'lTed  Olf  a  pair  of  his  perifcopic  glaHes,  mounted 
m  a  fingle  Ikcl  frame,  which  coft  lOa.  €d.     The  glafTes,  I 


yiperioKOtwith 
a  p«jr  af  perifco* 

JomKtftd  with  »  ^^^  oblerve,  are  different  to  bis  propoRd  form,  having 
ptir  of  the  afaal  each,  the  inner  fide,  or  that  next  to  the  eye  fo  little  incurvat 
cooiuQaioii*       that  by  any  perfon  but  an  optician,  they  would  be  c- 

convexes.      The  focus  is  four  inchc*,  tliC  fame  a  ij 

Dr.  Wollailon  in  his  expainjenC.     In  a  £milar  mou 


OK   PiaXSCOPIC    SPECTACLES.  $Q 

With  double  convex  glafles  of  the  fame  diameter  and  focus, 
I  provided  a  pair  of  our  own  roanufa6lure,  and  as  fold  by  us 
it  3*.  6d.  Thefe  two  pair  of  fpeflacles  were  attenlively 
compared  together^  by  myfelf  and  fevcral  judiciou;;  and  im- 
partial perfons^  in  the  manner  as  dated  by  Dr.  Wollafton  of 
his.  The  refuU  was  as  follows. 
The  convex  glaflfes  being  applied  as  clofc  as  poflTible  to  the  Refult.    With 

eves,  with  the  frame  attached  to  the  head,  the  print  of  a  la  Fire  *^  '1'"*^'^  ^*"*" 
•  11  •     .  ..«  r      ,.^.  °    vex  lenfea. 

quarto  page  was  viewed  through  them,  at  a  diftance  for  diftind  Extent  of  dif- 
vifion  at  their  centres,  the  letters  at  the  diftance  of  about  25  *'"^  yifioa, 
lines,  appeared  quite  diftind  or  well  defined  ;  giving  the  axis  "  '  '"  • 
of  the  eyes  a  little  obliquity  to  difcriminatemore  lines,  an  indif- 
tindnels  or  confufion  of  letters  commenced,  increafing  to- 
wards the  extremity  of  fight,  and  from  the  lateral  aberration 
of   the  lenfes,   the  letters  were  tinged  with  the  prifmalic 
colours.     Keeping  the  head  fixed  in  the  fame  poition,  the  with  the  perif. 
perifcopic  glaOes  were  fubflituted.     The  extent  of  diftind  «op'«  «^"» 
letters  without  diftortion  was  nearly  as  great,  but  the  coloured  more  colour, 
letters  were  evidently  nearer  to  the  cerilre,  and  more  numerous 
than  by  the  other  glaflfes.     By  inclining  the  axis  of  the  eyes 
fiill  more  than  in  the  former  cafe,  or  looking  extremely  afquint 
through  the  glaifes,  a  greater  extent  of  lines  was  obfervcd, 
but  blended  with  colour  and  confufion.     The  optic  nerves 
felt  a  fenlible  irritation,  evidently  from  the  fquinting  pofition 
of  the  eyes»  a  refraction  of  many  fupeifiuous  rays,  and  the 
oonfequent  increafed  and  unufual  magnitude  of  the  images  on 
the  retina.   The  pain  in  the  eyes  mentioned  by  Dr.  Wollafton, 
mud  have  arifen  only  from  this  circumftance,  and  not  from  the 
one  he  reprefented  it  to  be.     By  a  trial  of  the  old  menifcus  Trial  of  another 
glafs  I  before  mentioned,  which  is  of  four  inches  focus,  and  mcnifcuc. 
correfponds  with  what  he  has  a  patent  for,  in  comparifon  with 
one  of  the  above  piano  convexes,  the  view  of  letters  was  flill 
more  extended,  but  illegible  and  with  much  colour,  and  like 
the  others  towards  the  extremity,  of  no  fort  of  ufe  for  the 
purpofei  of  vifion.     Now  all  this  is  conformable  to  the  laws 
of  optics,  and  manifefts  a  properly  different  to  that  advanced 
byDr.Wollafton. 

Thefe  feveral  glaflfes  are  alfo  at  the  public  fervice  for  in- 
fpedion  in  our  fliop  in  Holborn. 

By  making  the  glatfes  of  the  above  perifcopic  fpe£)acles  Concluding  rt- 
pearly  pianos.  Dr.  Wollafton's  principle  is  deflroyed,  and  my        " 

opinion 
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Opinion  evidenlly  verified ;  that  the  nearer  a  menilciit  i^ 
proaches  to  a  pbno,  ihc  more  perfed  it  will  be^  as  the  fpberiol 
furface,  for  tiie  fame  focus,  is  diminifbed^  and  coofequentlf 
the  aberration  befides;  admitting  that  there  were  any  advantage 
dcfirable  from  a  gr<::at  obliquity  of  the  axis  of  the  eyes  to 
thufe  of  the  minifcus  (haped  fpe6tacle  glaifes.  I  would  alk* 
for  what  reafon  has  roan  his  head  moveable  i  was  it  not,  that 
he  Qiould  place  his  eyes  directly  before  the  objed  to  be  viewedi 
and  not  fubjeft  hirofcif   to  fallacious  ideas  of  them,  by  an 
aukward  and  revolutionary  fquinting.    From  what  I  have 
advanced,  I  doubt  not  of  the  public  decifion,  (from  a  fair 
comparifon  of  the  two  kinds  of  fpedacles)  in  favour  of  the 
eftabliflicd  double  convex  fpedacle-glafles,  for 
«'  Magmi  eft  Veritas  et  pnrvakbiL'* 
I  am,  Sir, 

Your  r<^pe£tful  bumble  Servant. 

W.  JONES. 

Jlolborn,  April  10,  1804.. 


XI. 

Experiments  and  Ohfirxaiiom  on  the  Change  which  the  Air  pf  ike 
Aimojphere  undergoes  Ay  Rejpiration,  particularly  xsitk  Regard 
to  the  Abforption  rf  Xitrogen,    In  a  Letter  from  Alexander 

HtS'DERSON,   M.  D. 

To  Mr.  NICHOLSOX. 
SIR, 

Whether  nitro-  A  TAKE  the  liberty  of  commimlcating  to  you  a  brief  detail 
gen  be  abforbed  ^f  f^j^g  experiments  on  refplration,  which  were  undertaken 
in  reipiration*        i  •  n   •   -.i  ,  .         ,        .  <•        . 

chiefly  with  a  view  to  determine  the  abforption  or  non-ab- 

forplion  of  nlirognf,  a  point  which  has  been  hitherto  much 
controverted,  but  which  1  flatter  myfelf  to  have  now  fuf- 
ficiently  afcertained. 
The  gafometcr.  Thefe  experiments  were  performed  by  means  of  a  gafo* 
meter,  capable  of  containing  about  2200  c.  inches,  and  gra- 
duated fo  as  to  Ihew  a  difl^erence  of  2  c.  inches.  In  breathing 
from  this  apparatus,  the  inconveniences  from  fridlion  were  very 
inconfiderable.  Towards  the  end  of  the  experiment,  how- 
ever. 
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3  9fer,  when  (he  air  in  the  gafometer  became  vitiated,  and  the 
3  leTptnUions  fuller  and  quicker,  fome  difagreeable  effedts  were 
sf  experienced  from  the  fmallnefs  of  the  breathing  tube,  and 
f :  fiwn  it  becoming,  in  fome  meafure,  choaked  by  the  vapor 
^1    iirom  the  lungii  which  was  condenfed  in  it. 

J,  Afler  clofing  the  noflrils,  and  making  a  forced  exhauflion  Method  of  re. 
of  the  air  in  tlie  lungs,  a  full  infpiration  was  made  of  the  ^<'''*^^' 
stmofpherical  air  in  the  gafometer,  and  this  infpiration  as  well 
u  the  fubfequent  expiration,  was  meafured,  b^'  means  of  the 
graduated  fcale.  The  air  of  the  gafometer  was  then  refpired 
ailoDg  as  pofGble,  and  till  the  opprefTion  about  the  chcft  be- 
came (o  great  as  to  oblige  tiie experimenter  to  dcfiil,  and  before 
clofing  the  flopcock,  and  feparating  the  tube  from  the  moutli, 
the  magnitude  of  the  lafl  full  infpiration  and  expiration  was 
accurately  obferved. 

In  all  our  experiments,  the  bulk  of  the  atmofpherical  air  and  general 
was  confiderably  diminiflied  by  rcfpiration,  the  quantity  ijja^ '^<^^> " " J»«:**i 
dilappeared  varying  from  five  to  eight  c.  inches  per  minute. 
This  diminution,  however,  is  partly  to  be  attributed  to  the 
coodenfation  of  the  oxigen  gas,  when  converted  into  carbonic 
acid  gas,  in  which  form  its  bulk  is  diminidicd  about  one  fourtii. 
In  order  (o  obviate  any  obje£lions  that  might  apparently  arife 
from  the  difference  of  the  infpirations  and  expirations  at  the 
commencement,  and  at  the  conclufion  of  the  experiments, 
Ihey  were,  as  we  have  already  mentioned,  carefully  noted ; 
and  if  any  difference  did  occur,  it  was  dcdufled  on  the  fide 
where  the  preponderance  took  place. 

In  proceeding  to  examine  the  chemical  qualities  of  the  air,  Eud'ronoetrical 
ooniiderable  difficulties  were  at  firft  experienced  for  want  of '^"•^"""*^°"* 
an  accurate  eudiometer.       Several   trials   were   made   with 
mirout  gtUf  which  affords  the  moil  cafj  and  expeditious  mode  Nitrous  gas 
of  analyfiog  almofpherical  air.     But,  independent  of  the  in.  exceptionable. 
accnracies  which  may  arife  from  the  number  of  veffels  it  is 
neceflary  to  have  recourfe  to   in  employing  it,    this   left  is 
liable  to  ilill  greater  obje^ions,  from  differences  in  its  degree 
of  purity,  from  its  abforbing  a  portion  of  nitrogen,  and  from 
itf  combining  with  a  greater  or  lefs  proportion  of  oxigen,  ac- 
cording to  the  diameter  of  the  veffels  cmplujed,  the  length  of 
time  which  it  is  allowed  to  remain  in  contact  with  atmof- 
pherical  air,   and  the  degree  of  agitation  ufcd  in  mixing 
them. 

The 
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Seguin*!  eudio-       The  eudiometer  with  pliojpltonis,  as  recommended  by  Seguin. 

"hOTiro?ca«f'"  *'>'  "^  "™^*°*  ^^^^  '^°"'  ^^*^^^  difadvantages.     It  is  fubjea  to 
to$  the  fame  inconveniences  as  the  nitrous  gas,  with  refpedto  the 

frequent  change  of  veflbls;  and,    if  we  may  credit  the  ob- 
fervations  of  V.  Humbold,    is  liable   to  feveral   foarces  of 
fallacy  from  the  diflerent  proportions  of  oxigen,  which  the 
phofphorus  abforbs,  and  from  its  combining  alfo  with  nitrogen. 
A  portion  of  carbonic  acid  may  alfo  be  generated,  if  the  phof- 
phorus be  not  perfectly  free  from  impurities.     The  eudiometri- 
cal  ied,  which  has  been  lately  recommended  by  Davy,  viz. 
and  alfo  the  ira- a  folution  of  the  pale  fulphute  of  iron,  faturated  with  nitrous 
pbttof  Davy*    ^*'  "  ^^^  altogether  exempt  from  the  inconveniences  which 
attend  the  ufe  of  the  latter  fubdance,  and  has  the  additional 
objection,  that  a  portion  of  nitrogen  is  generally  difengaged 
from  the  folution,    after  the  abforption  of  oxigen  is  com- 
pleted. 
Sttlphuret  of  The  Julphurets  of  alkalies  and  lime  have  hitherto  been  re- 

a^li  or  hme     g^fded  as  among  the  moft  accurate  tefts  of  the  parity  of  at- 
veryflowljj        mofphcrical  air.     They,  however,  abforb  oxigen  but  (lowly, 
and  feveral  days  may  elapfe,  before  the  abforption  be  com- 
pleted,    It  is  thcreforci  in  general,  neceifary  to  have  recourfe 
to  complicated  and  uncertain  calculations,  in  order  to  adjuft 
the  refult  of  llie  experiment  to  the  variations  of  the  furrounding 
andarcnotcom- atniyf|jijt.re.     To  remedy  this  ohjeflion  lo  their  ufe,  the  ap- 
in  this  refpcft  by  plication  of  heat  was  propofed  by  Guyton,  by  which  means  a 
heat.  fpeedy  abforption  was  cfictled  ;   but,  belitles,  that  fome  dif- 

ference of  the  producl  may  relult  from  the  method  employed, 
the  apparatus  iifelt    is  objectionable,    from   its   fize  and  in- 
equality of  dimcnfions. 
The  apparatus  of      Luckily   fur  the    progrefs   of  eudiometrical  fciencc,  tliefe 
Dr.  Hope  affords  f^|^|ja^.|j,j.  ^q  ^\^q  attainment  of  an  accurate  knowledge  of  the 
great  advantage.  r  i  /■  • 

conftiluents  of  the  atmofpnerc,  fecm  to  be  now,  in  a  great 

meafure,   removed,    by    the  invention   of    an    apparatus   by 

Dr.  Hope,  which  unites  the  advantages  of  neatnefs  and  fim- 

plicity  with   thofe  of  extreme  accuracy  and  expedition,  and 

of  which  you  have  already  given  a  very  full  defcription  in 

your  Journal*.     In  the  trials  which  I  have  made  with  this 

inftrument,  the  fubflance  found  to  anfwer  beft  as  a  teft  of  the 

Sulphurctof       atmofphcrical   air  was  ihe  J)/ Ip hunt  of  Umc,  which  is  more 
Cmc  was  ufed. 

•  Vol.  VI.  pages  Gl,  210. 

readily 
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readily  decompofed  than  the  fulphurct  of  potaih,  and  is 
coofeqaently  better  adapted  for  the  purpofe  of  expediiion. 
In  moA  of  the  experiments,  the  abforption  was  finiflied  in 
aixHit  twenty  minutes,  if  fufficient  agitation  had  been  em- 
ployed. The  only  obje£lion,  to  which  the  above  left  may  It  does  not  ap^ 
feem  liable,  is,  that,  according  to  fome,  it  abforbs  a  fmall  ^^^"^^ 
proportion  of  the  nitrogen,  as  well  as  the  oxigen  of  the  al- 
mofphere.  This  opinion,  however,  does  not  appear  to  be 
weJI  founded,  for  in  feveral  of  our  experiments,  where  the 
quantity  of  oxigen  abforbed  appeared  to  be  unafually  fmall, 
and  where  the  agitation  was  continued  for  a  much  longer 
time  than  neceffary,  no  perceptible  alteration  in  the  bulk  of 
the  air  was  obferved  *. 

The  method  of  proceeding  in  the  analyiis  of  the  air,  was  The  proceft« 
briefly  as  follows :  after  having  afcertained  the  purity  of  the  P«*»""'  "- 
atmoipoerical  air  by  means  of  the  eudiometer  above-men- air, 
Jttonedf  and  knowing  the  exa6l  bulk  of  the  air  contained  in  the 
gaibroeter,  the  total  quantities  of  oxigen  and  hidrogen  in  it 
were  calculated  by  a  very  fimple  procefs.     This  air  was  then 
refpired,  and  its  diminution  marked  as  has  been  already  de- 
scribed.    After  refpiration,  a  portion  of  it  was  introduced  »«<*  »ftf' r«- 
ioto  the  eudiometer,  and  its  carbonic  acid  was  abforbed  by  P'"^***°* 
means  of  lime  water,  (for  which  the  above-mentioned  in- 
flroment  wa«  found  extremely  convenient).     Freed  from  (he 
carbonic  acid,  the  air  was  now  fubjedcd  to  the  allien  of  the 
fulpharet  of  lime,  and  the  relative  quantity  of  nitrogen  con- 
tained in  it  was  thus  difcovered.     Then,  by  dedudting  the 
quantity  of  carbonic  acid,  and  of  oxigen  gas,  contained  in 
the  air  of  refpiration,  from  the  total  quantity  that  remained 
after   refpiration,    we  procured  the   proportion   of  nitrogen, 
which  abftraded  from  the  total  quantity  before  refpiration, 
gave  the  proportion  of  nitrogen  abforbed.     Thus,  let  a  rc- 
prefent  the  original  quantity  of  nitrogen  ;  b  the  carbonic  acid, 
and  c  the  oxigen  of  the  air  of  refpiration,  and  M  the  bulk  of 
the  refidual  air;  M  — 6-|-c=n,  or  refidual  nitrogen,  and 
a — n=j  or  nitrogen  abforbed. 
Experiment  h     June  16,   1S03. 
600  C.  inches  of  almofpherical  air  were  refpired,  for  four  Exp.  t,  i,  j* 

minutes,  at  the  temperature  of  G3*».  The  bulk  of 

'         ^  "^  nitrogea  ablorbel 

*  De  Marti  is  of  opinion  that  the  hidrogenatcd  fulphurets  ab-  in  re(pira.i<'ii 
Ibrb  nitrogen  only  when  recently  formed.  Vide  Journal  de  Phy fique.  7?IJ^^L  1-40* 
f-om-UILp.  m,  of  the  whole.  Of 

Before 
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iteiftt  i-3id  «f       Before  refpiration^  100  parts  contained  of 

Nitrogen         -        -        -        -  .78 
After  refpiration,   quantity  diroinilhed  to  670  c.  inches 
100  parts  found  to  contain  of 

Carbonic  acid        -        -      ■  -       .07 . 
Oxigen    -        -        «•        -  .14 

Nitrogen      -        -        -        .       .79 
570—39.74-80=450.3. 

468  —  450.3=17.7  c.  inciies  or  quantity  of  nitrogea 
abforbed. 

Experiment  II,     June  18,  1803. 
600  c.  inches  atmofpherical  air  were  refpiredi   for  foar 
minutes,  at  the  temperature  of  64^. 

Before  refpiration^  100  parts  contained  of 

Oxigen         -        -        -        •        .22 
Nitrogen         ...        -   ,78  I 

After  refpiration,    quantity  diminiflied  to  570  c.  incbeil* 
100  parts  found  to  conlitt  of 

Carbonic  acid     -        -        -         .08 

Oxigen  -         -        -        .   ,12 

Nitrogen     -        -        -        -        .80 

Quantity  of  nilrogen  abforbed,  therefore,  =12  c.  inches. 

Expennunt  111.     February  11,   180i. 
1000   c.   inches  atmofpherical   air   were    rcfpired    for  the 
fpace  of  4|  minutes,  at  the  tcmperaiure  of  57*^.     Baromeltr 
=28,78. 

Before  refpiration,  100  parts  coiUained 

Oxigen         -         -         ,         .        ,2-2 
Nitrogen         -         -         -         -    .78 
After  refpiration,  quantity  diminiflied  to  962  c.  inches. 
After  refpiration,   100  parts  contained 

Carbonic  acid         -         -         -     .07f 
Oxigen     -         -         -         -  .13 

Nilrogen      -         -         -         -     .7s)i 
Quantity  of  nitrogen  abforbed,  therefore,  rz  1 5. 1  c.  inches, 
CknBptrative  re-      Thefe  difierent  experiments,  (which  I  have  felcfted  from 
**^  °'*'*'!^  among  many  others)  agree  in  the  general  refult,  viz.  that  4 
oi  D»fy,     portion  of  nitrogen  is  abflrafled  from  the  atmofpherical  air, 
by  the  blood  in  its  paflage  through  the  lungs,  although  the 

amount 
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amount  is  fomewhat  lefs  than  has  been  flated  by  Davy,  who 
makes  it  equal  to  about  5  c.  inches  per  minute.  Yet  I  am 
inclined  to  think,  that  this  is  more  a  difference  in  appearance 
than  reality ;  for  if  we  confider  that  the  mod  of  Davy*s  ex- 
periments give  the  refult  of  the  changes  produced  on  the  air 
by  a  iingle  infpiration,  or  by  a  fmall  number  of  refpiralions, 
while  in  the  experiments  jufl  defcribed,  a  large  portion  of  air 
was  breathed  for  d  conliderabie  length  of  time,  fo  as  to  be* 
come,  at  lad,  unlit  for  the  due  performance  of  refpiration ; 
h  is  probable  that  the  blood  could  no  longer  produce  the  fame 
alterations  in  its  properties,  that  took  place  when  a  purer 
aimofphere  was  infpircd.  It  is  alfo  natural  to  fuppofe,  that 
the  quantity  of  air  confumed  in  refpiration  varies  in  different 
perfons,  and  in  the  fame  perfon  at  different  times.  An  ap- 
proximation to  the  truth,  therefore,  is  all  that  we  can  expeft 
to  obtain  in  the  determination  of  this  queftion  ;  and  we  mufl 
reft  fatisfied  with  the  knowledge  of  the  important  fa6t,  that 
nitrogen  is  abforhed  by  the  human  body  in  refpiration. 

The  ftriking  uniformity  in  the  analyfis  of  the  atmofpherical  Dr.  TbompfoA 
air,  by  means  of  the  fulphuret  of  lime,   occurred  alfo,  as  I  pharet  of  Iim« 
have  with  pleafure  obferved,  to  Dr.  Thompfon  in   the  nu- very  exceUent 
merous  trials  which  he  has  made  on  this  fubje^  ;  and  fumifhes^"* 
a  mod  intercding  problem  for  the  invedigation  of  the  chcmid 
and  natural  philofopher. 

I  am,  with  much  Refpe^, 

Sir, 

Your  mod  obedient  Servant, 

AL.  HENDERSON,  M.  D. 

April  1'2,  IbOl-. 


Ohfcrrationf 
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Ohjbrvaiions  and  EipcrimcnU  tending  to  afca-tain  the  CauJ^s  of 
thojh  Irregularities  in  Chronometers,  which  are  generated 
during  confiderable  Intenal*  of  TinUf  and  have  been  a/cribed 
to  external  Cau/es.     By  Mr,  John  Haley,  Jun, 

To  Mr.  NICHOLSON. 
SIR, 

JrTAVING  feen  in  the  laft  number  of  your  very  ufefnl 
Journal  fome  remarks  on  chronometry»  1  have  thought  the 
accompanying  obfervations  might  not  be  unacceptable.  If 
you  fliould  confider  them  worthy  of  infertion,  I  (hall  take 
the  liberty  of  communicating  the  refults  of  fome  experiments 
I  am  now  making  in  the  fame  line. 
I  am^  Sir, 

Your  moil  obedient  and  humble  Servant, 
JOHN  HALEY. 
March  29,  25,  Cleveland  Street^ 

•IS01-.  Fitzrojf  Square, 

Latent  c3ufss  of      MY  defif!jn  In  writing  the  following  pages  is   to  developo 

error  in  t  me-  ccrlain  latent"  caufcs  of  error,  and  their  mode  of  operaliooj 
''**  '■^'  ulilch  l.avc  been  toiuid  in  a  greater  or  lefs  degree  to  affcdl 

every  rnaehire  liiilKri  lo  eondructed  for  niearurin*;  lime. 

If  the  errors  of         U  i^  cerlaii.ly  ihc  pr.rt  of  a  watch-maker  to  fcarch  for  and 

the  machine  be    rcMiiove  ev<  r>  incelianical  caufe  that  mav  ailed  the  jjoing  of 

fbreica  caufes,    Ins  machine s  belore  he  haftily  concludes  liiat   the  caufes  of 

improvements     tbofe  errors  which  arc  generated  in  a   length  of  time,  (and 

which   have  efcaped  his  notice,)  are  foreign  to  its  ftrufture; 

fuch  as  the  influence  of  the  oil,  the  varying  different  denfity 

of   the  almofjiliere  in  which   the   wheels  move,    &c.      For 

fuch  opinions  when  once  adopted,  muft  greatly  lend  toflacken 

his   purfait^  and  put  a  (lop  lo  his  hope  of  farther  improve- 

ment. 

The  foreign  That  tht  fe  foreign  caufes  do  in  fad  produce  errors  deferving 

caufes  are  of       much  notice  in  the  bed  adiufied  time-keepers  is  probably  an 

little  cffefl:  For  t-      -r  /       i  i  .  r  r    .•  ^' 

many  machines   erroneous  noiiui).     foril  lo,  now  could  lo  many  of  diuerent 

hav.-pcrfotmcd  conftrudioiH  have  been  found  to  perform  for  very  long  periods 
while  iubj~aL'  ^^  ^'"^^'  *^^pof<^'<;l  to  all  ihefe  caulcs,  with  a  wonderful  degree 
their  uttion.  of 
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of  accuracy.  Indeed  Mr.  Gumming,  in  his  treatife  on  clbck 
mud  watch  work,  has  fuppofed  that  the  influence  of  the  oil 
may  be  in  forae  cafes  even  beneficial  to  the  performance 
of  the  machine ;  though  it  mufl  be  allowed  he  there  fpeaks  of 
fach  as  have  no  provifion  againft  the  effeds  of  heat  and  cold. 
And  though  Mr.  Mudge  in  fome  of  his  letters  to  his  Excellency 
the  Count  de  Bruhl  does  write,  that  when  the  air  was  moid 
in  DevonOiirc  (where  he  made  and  tried  his  machines)  they 
retarded  their  rales ;  yet  the  quantity  of  error  produced  by 
this  fuppofed  caufe  was  fo  fmall,  that  it  gave  him  no  uneafinefs 
with  regard  to  their  fate.  But  the  very  different  performance  of 
machines  on  the  fame  conflrud^ion,  flrongly  induce  me  to  be- 
lieve that  mod  of  the  errors  hitherto  found  in  the  befl  time* 
keepers  have  been  produced  by  latent  mechanical  caufes 
coexiftent  with  the  machines,  or  rather,  with  the  times  they 
were  firft  put  in  motion. 

Various  opinions  have  been  entertained  by  gentlemen  ofOpInionire. 
Scientific  and  mechanical  acquirements,  and  by  artifts  upon  cauf<r'»"of  irreeu- 
this  fubje^.     One  in  particular  has  very  generally  prevailed,  iaricies.    Varia- 

namely,  that  the  errors  have  arifen  from  inequality  of  power  ^?">'^* '"**•'»- 
,     .     "^ '  -  t         y        I  taming  power, 

derived  from  the  main  fpring,  and  the  train  of  wheels.     That  iaconCderable. 

itery  great  errors  will  be  produced  by  ihefc  caufes,  (if  not  re- 
moved by  good  workmanfliip,)  mull  on  all  hands  be  admitted  ^ 
but  where  the  execution  has  been  correct,  the  errors  will  be 
trifling  indeed,  and  muft  always  remain  nearly  the  fame. 
The  late  Mr.  Arnold,  on  being  aiked  by  a  Committee  of  theRembntoirecon- 
Houfe  of  Commons  his  opinion  of  the  Remonloire,  laid,  ^hat^JJTfJ^.^y 
it  was  only  a  help  to  bad  workmanfliip. 

Mr.  Harrifon's  opinion  of  the  Kcmontoire  was  different  from  but  efteened  kjr 
that  of  Mr,  Arnold;  for  he  expeded  to  arrive  at  perfeaion **^J^^''' 
in  his  machine  from  introducing  it,  though  by  his  method  of 
application,  he  did  not  detach  his  efcapcmcnl  irom  the  whole 
of  the  train  of  wheels.  '  The  invention  was  undoubtedly  a 
great  proof  of  his  fuperior  inj^eauity,  and  merited  high  praife. 
However,  on  finding  the  going  of  his  waicli  not  to  anfwcr 
his  expectation,  he  attributed  its  irregularity  to  the  thermo- 
meter not  having  its  due  cffecl;  and  afTerted,  "that  if  it 
coold  properly  be  put  into  the  balance,  the  watch  would  go 
within  a  few  feconds  a  year,"  v\-iii<.h  affertion  has  fiuce  been 
proved  erroneous, 

Mr. 
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Madge^sKrmorx'  Mr.  Mudgc's  comprclicnfive  mind  fuggefled  a  Remontoirtf 
toireforwindingiijai  fliould  bc  Wound  up  at  every  vibration  of  the  balance, 
ua  every  ?ibra-         .  ,  ,      ,  .  .^  ,  .  i  ^   •  t 

tion.  ^"d  he  altaclifd  it  to  a  'fcapement  which  was  certainijr  verjr 

fiiperior  to  Mr.  llarrifon's,  and  for  uniformity  of  excellence 

in  its  going,  is  more  to  be  depended  upon,  in  my  opinion^ 

than  any  other  which  has  hitherto  been  applied  to  a  portable 

machine.     Mr.  MuJge  in  the  cbnftru^ion  of  this  'fcapemenff 

had  almoft  rendered  his  Kemontoirc  ufelefa  with  refpeft  to  one 

purpofe  for  which  he  iiUroduccd  it.     His  fon,  in  a  book  en* 

titled  a  Narration  of  FaCt*,  (pages  40*  and  A7,  in  the  maigin) 

has  publilbed  an  extra£t  from  a  manufcript  of  his  father's* 

He  fuppofed  it    wherein  he  writes  as  follows,  "  was  I  to  make  a  watch  my- 

kiown  ^ufes^of  ^^^^  "1^"  ^'^'^  rcafoning,  I  (hould  not  expeft  it  to  be  by  any 

error.  means  perfect,  but  I  cannot  help  thinking,  that  I  (hoaM  in 

the  firfl  elTiv  get  rid  of  fo  many,  and  fo  great  errors,  that  the 

caufc  of  thofe  that  remain  would  be  more  comeatable   (ban 

when  blended  as  they  are  now*  &c."     I  fay,  that  he  bad,  in 

the  formation  of  his  admirable  'fcapement,  nearly  annihilated 

thofe  errors,  the  caufe  of  which  he  propofed  to  arrive  at  the 

knowledge  ol'  by  the  introdudlion  of  the  Remontoire;  it  is 

much  to  bc  lamented  that  this  great  mechanic's  powers  failed  hhn 

through  age  ami  infirniilies,  at  the  time  when  he  had  almoft 

arrived  at  tlie  knovvlecl;:;e  of  thofe  caufes  of  error  which  hefo 

earncfily  fouglu  aflLT.     And  we  may  prttfiime  from  the  fu- 

pL'rioiiiy  of   hi<  pLMictration,    that   he   would  alfo   have  ac- 

coniplifiiLvI  Iho  means  of  removing  them,  and  confequently  of 

giving  lo  hi^  macliines  all  the  perfffllnn  of  which  their  prin-  ' 

ciples  won*  I'urccpliblc. 

AW^r/i  watches      It  is  obf-.Tvablc  that  Mr.  Mudge's  watches,  (which  I  con- 

r^.ic-jirirrt.       ^^^^^  ^'''""  ^^'^''^  coiillruc"tion  as  having  the  caufcs   of  error 

which  I  fliail  ciid(.'a\  cur    to  dcvelc.pc,  operating  in  them  in  a 

lol>;  (Ipcrrco  llian  any  oi!''r  time-keepers,)  in  almofl  every  in- 

ftamo  acft'I  lui'd  their  rates   oF  going,  while  under  trial  at 

Dr.  Mafkrlyn^'s  thf.^   Roy:il  (j'li.-ivatory.     The  Rev.  Doclor  Malkelyne  has,  I 

actuuntottivcm.  jj^j^j^^  done  incv.Iianics  an  ellenlial  fervice,  by  publi thing  his 

very  juHicious  and  accurate  remarks  upon  their  going  while 

ur.der  his  care.     He  obCerves,  among  oiher  facis,  "  that  the 

"v\attheN  did   •^t'njrai'y  accelera'c    their  rates  of  going  with 

fon)etinio>   retarding  them  a  litllo,  that  they  accelerated  their 

rates  h-ls  in  the  fecond  tri.il  ill  m  in   the  firft,  and  leaft  of  all 

i:i  iho  !ali   iriai,  and  that  towards  the  latter  part  of  that  trial 

the 
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the  watch  green  retarded  its  rate."    IF  we  carry  our  obferva- 

tions  farther,  we  6nd,  that,  in  their  fubfequent  tiial  whicli 

took  place  at  Mr.  Dutton's,  (the  watches  having  had  nothing 

done  to  them,)  they  both  retarded  their   rates   throughout. 

I  will  endeavour  to  ftiew  why  thefe  watches  did  accelerate 

and  retard  their  rates  in  this  manner. 

The  errors  of  oppofite  tendency  that  did  exift  in  tlicfe  ma-  Great  difficulty 

chines  were  fo  fmall,  and  I  may  add,  were  fuch  a  length  of  J*jjg  J^Jf,,"^* 

time  in  generating,  that  it  became  very  difficult  for  Mr.  Mudge  error  in  Mudge*t 

to  afcenain  their  caufe.     Where  was  he  to  look  for  them  ?  1]°!^'/}^^'  *^ 

in  tne  train* 

It  was  not  to  the  'fcapement  only  his  fearch  was  to  be  conv 
fined,  but  he  had  alfo  to  traverfe  through  the  whole  train  of 
wheels:  For  though  he  had  applied  his  Remontoires  beyond 
the  train,  yet  the  lafl  wheel  (if  there  was  any  inequality  in 
the  power  derived  from  the  main  fpring  or  train)  would  prefs 
fcmietimes  fironger,  and  at  others  weaker  upon  the  pallets  of 
the  Remontoires ;  which  pallets  the  balance  in  its  vibrations 
(by  means  of  the  pins  in  tlie  crank  affixed  to  it)  had  alternately 
to  unlock,  before  it  could  be  impelled  by  the  unbending  of 
the  Remontoire  fprings — therefore,  as  he  fuppofed  the  caufes 
were  not  determined  to  tlie  'fcapement,  he  knew  not  where 
lo  fix  them  *, 

It  was  an  opinion  (in  writing)  of  Mr.  Mudge's,  "  that  the  Opinions  of  me- 
fimple  principles  of  all  watches  are  the  fame  and  perfect,  the  ;if^^,^'^'^ 
errors  found  in  them  are  therefore  not  errors  arifing  from  the  time- pieces  err 
principles,  but  from  imperfedtions,  infeparable  from  all  me- ^pie  "bat'lm- 
cbanic  operations."  perfed  execu- 

The  late  Mr.  Arnold  aflerted  before  a  Committee  of  the^^j^^^^  ^. 
Houfe  of  Commonsi  that,  though  he  put  no  oil  to  his  'fcape-  his  *rcapcinenc 
ment,  yet  it  wore  lefs  than  any  other  part  that  was  fubjed  to  ^^  **^  '***** 
wear.  '^* 

Mr.  Emery  told  the  fame  Committee,  that  the  ''capement  3^^^^/^  dwt 
which  he  made  for  his  Excellency  the  Count  de  Bruhl,  afler  menc  would  not 
a  model  of  Mr.  Mudge's,  was  very  difficult  to  execute,  but  "^'y  *"^* 
when  made,  it  would  not  eafily  wear  out.     It  is  a  known 
hiEt,  that  this  watch  went  with  an  unufual  degree  of  ex- 
cellence. 

*  For  drawings  and  defcriptions  of  Mr.  Mudge*s  Vcapemenf, 
thedetachcd  'fcapement  now  in  general  ufe,  and  feveral  others,  fee 
Philof.  Journal,  quarto  feties  II.  p.  4^. 

Vol,  VIIL—May,  180K  K  And 
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pS*       And  ftill  fDOfe  it  U  the  obCerfalion  of  «v€ry  wildKiwii^ 

tj    '  when  fpeakia]^   of    the  vcfgc  aud   hnrivoDlaJ    'fc 


tlMeb«6fapfe 
ragkikriiy. 


IJMt  when  oucc  ibe  verjjc  or  cylitidcf  bef^im  (o  wcu; 


1  thftt 
die  emifi  Iq  the 


1 1  that  the 
ciiQi  of 
fttc  are  caufed 

bvwcnin  tht 


iiu  rnd  c>f  at  I  grxMi  performance,  atid  Lhat  tiie  going  o(  il 
walcU  K-comirif  from  ihut  peciod  laUlly  incorrts^, 

Tliefe  (cveral  teftnijoniei  tend  U>  induce  a  belief^  that 
errors  which  flill  rrmain  in  the  bc^  Linicvket*pers»  afc 
duced  chiefly  by  this  caufc  ;  and  this  caufe  luuft  e^tfl  from 
moment  tlic  machine  h  fuil  put  in  mouon,  although  the 
will  not  manifcrt  themlclves  to  any  confiderable  txttrtil,  (] 
licularly  li  the  mateitaU  are  of  the  bel^  kii^dj  untt!  tbei 
chine  ha<  been  guing  for  feme  lime. 

1  fbercfore  fabmil  it  a«  a  fundamenlal  priiKi^Mt-,  maf 
principal  caufc  of  the  errors  found  in  liie  be  ft  adjulled  tit 
keepers,  confill  in  the  wearing  of  the  diflercnl  parts  of 
'fcapecuent ;  that  lo  long  ai  b>  the  act  of  wearing  Uie  relati 
proportiont  of  iti  parts  are  prefervedi  that  errors  of  contj 
kinds  com  pen  fate  each  other  in  (he  general  aclioo,  the  machi 
will  gocoucdiy  ;  but  fo  loon  a%  thofe  ratios  of  the  parts 
altered  by  w*:4riiig»  the  watch  will  go  either  loo  fall  o< 
flow, 
dc^crspt'on     The  fcape  wlice!  ot  xvhat  i^  termed  the  detached  efca| 
fatbci fcaoe  ^"^    mcnt,  fay  of  the  latc  ^fr.  Arnold,  or  any  other  of  ih cm  in 
roenc.  i.  Scap<    (for  their  principles  are  the  fame«  and  differ  onJy  in  ok 
7f)^kM  ^^*^  ****'*'^  "  loukeii  upon  a  jewel  in  the  detent    The  dcleut 
"     "  *    '     fmall  rpring  tafieiied  lo  i(,  which  reaches  confiderab!    ' 
the  lockitjg  jewel.     Snme  walch-makcrs  have  givtii 
of  paffing  fpring  to  i?.  becanfe,  the  little  pallet  rn  one  vil 
tiOQ  oi  the  balitiKc  pallet  it  without  diilurbing  the  detent^ 
in  the  next  vibration,  the  far»e  pallet  by  laying  hold  o 
poinf,  lifii  the  detent  out  of  the  wheel,  whi  ' 
impels  the  balance  by  mean»  of  the  great  or  iiri; 

To  limplity  our  deducliont,    let   it  be   fuppoled  thai 
**  y  ^^  point  of  the  pafling  fpnng  docs  not  wear  at  all,  and  I  think 
thpM  wear  it     ^'"'  *ippear  to  every  perion  acquainted  with  the   rcapeiseii 
**?  tT  ^f^^  ^^^^  *^  *^'^  points  of  Ike  teeth  of  tlie  wheel  Uiould  wmi, 
watch  mull  go  faller.     For  the  wheel  mull  then  efcape 
locking  jewel  of  the  detent  fooner,  and  wilt  neceflTarily  ijd] 
the  balance  fooner  aTfu  ;  confequently  each  impulfe  gives 
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the  bftfamce   muft  be  began  qaicker  and  quicker^   as  the 

poinU  of  the  teeth  of  the  Tcape  wheel  wear  more  and  more. 

Bat  on  the  contrary,  let  us  now  fuppofe  that  the  points  of  the  If  the  pafling 

teeth  do  not  wear,  and  the  paflSngfpring  wears;  in  thiscafe>  5X',,]^'j5* 

as  the  balance  in  its  vibration  will  have  a  greater  fpace  or  por-  eonfeqaently  the 


of  a  circle  to  move,  before  it  can  arrive  at  the  fpring,  and  j™P«»^c  will  be 
miock  the  wheel,  in  order  to  receive  the  impulfe,  every  fuch 
impuife  will  be  made  later  and  later,  and  the  watch  mufl  ne. 
ceflarily  go  flower  and  flower  as  the  point  of  that  fpring  ivears 
away  moreand  more.  There  is  another  part  in  this  'fcaperoent.  If  the  face  of 
Mmely,  the  ftriking  face  of  the  tooth,  in  which,  if  wear  takes  ^^^^^  JJ^'t 
place,  the  tendency  I  prefume  will  be  to  lofe,  in  confeqaence  will  be  more  and 
of  the  wheel  acquiring  a  greater  drop,  or  having  farther  to  god»eimpulfckttr. 


it  can  overtake  and  flrike  the  pallet.  This  part  of  the 
looth  I  here  fuppofed  to  wear,  and  which  tirfl  comes  into  con* 
UA  with  the  pallet,  is  not  the  point,  but  a  little  nearer  the 
OBDtre  of  the  wheel ;  and  as  the  wheel  follows  the  pallet,  it 
■aft  be  fome  portion  of  time  longer  before  it  can  arrive  to  be- 
gin the  impulfe.  In  the  above  example  I  have  fuppofed  the 
detent  and  both  pallets  to  be  jewelled :  if  they  were  not,  the 
errors  would  be  greater. 

Now  we  find  that,  according  to  the  above  reafoning,  al- Thus  there  am 
tfaoagh  there  are  two  parts  of  the  ^fcapement  in  which,  if  wear  JJ^^UJjJh^god 
place,  the  tendency  will  be  to  lofe;  leaving  out  of  the  to  produce  lUs, 
the  oil  becoming  glutinous,  the  fprings  lofing  their  f""*  *^  *"  P^ 
di^  force.  Sec  and  only  one  part,  in  which  if  wearing  takes 
phee  the  tendency  will  be  to  gain,  yet,  we  find  in  mofi  ma- 
chines the  tendency  to  gain  is  generally  predominn^     I  will— ^ut  the p<a 
iiew  why  I  think  the  teeth  of  the  wheel  wear  more  than  cither''**^""'''  * 
efllie  other  two  parts:  there  is  not  only  fridtion,  but  percuflion 
■Ho  lakes  plac^  in  the  three  different  parts  of  the  'fcapement 
faefor»>nientioned ;  the  little  roller  or  pallet  tiiat  lift*  the  detent 
onlof  the  wheel  flrikes  againft  the  point  of  the  pafling  fpring 
on  coning  into  contact  in  order  to  unlock  the  wheel ;  in  the 
mpd  place  the  wheel  flrikes  againfl  the  pallet  when  it  begins 
Ike  ittpolfe,  and  laftlyt  the  wheel  again  flrikes  againfl  the 
Jawd  of  the  detent  when  it  locks  upon  it :  I  will  not  attempt 
10  determine  which  of  the  two  former  percuflions  is  the  great* 
ell,  or  which  will  occafion  the  greatefl  retardation  of  rate,  but  ^.^id  this  be- 
will  (iij«  that  the  laft  is  greater  than  either  of  the  other  two  by  ^"^^^  th«  ^^^ 
Boch^  and  in  general  we  find  that  the  wheel  Is  locked  upon^i„Yi,^^ 
£  2  that  flWtcr»  that 
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thofe  of  the       that  (lart  of  the  face  of  the  tooth  ncareft  the  point;  now  as  re* 
^"TrnHfe"^     peated  ftrokes  will  wear  as  well  as  friaion,  1  lake  it  that  llic 
wheel  wears  more  from  this  caufe  (particularly  where  the  ex- 
ecution has  been  favourable  for  it)  than  eiti^er  of  the  other  (vro 
parts,  and  therefore  mod  time-keepers  made  upon  this  confiruc- 
tion  have  a  greater  tendency  to  gain  than  they  have  to  lofe. 
The  advantage        If  it  fliould  be  admitted  that  percuffion  will  wear  in  any  nu- 
ehit^ with  Sort  *^"**  degree.  I  fubmil  that  it  will  lead  to  the  difcoverinjf  why 
vjbrationf  de.     clocks  whofe  pendulums  make  the  (hortefl  vibrations  go  belter 
fmlite/"*'"-*'    than  others,  and  alfo  the  caufe  of  the  great  difparity  there  is 
euflion.  between  the  going  of  the  common  verge  watch  and  that  of  table 

and  long  eight-day  clocks;  in  both  clocks  and  watches  con- 
ftrufled  with  two  pallets  upon  the  recoiling  principle,  etch 
pallet,  with  the  accumulated  force  it  has  obtained  by  the  vibra- 
tion of  the  balance  or  pendulum,  meets  the  wheel  which  is 
coming  a  contrary  way  when  it  conies  into  contact,  and  a  per- 
cuffion takes  place ;  therefore  the  longer  the  vibration  of  the 
pendulum  or  balance,  the  greater  mufl  this  percuflion  be, 
and  confcquently  the  wear  alfo:  hence  may  be  fuppofed  one 
reafon  why  fpring  or  table  clocks  that  make  fliorter  vibrations 
go  belter  than  verge  watches,  and  long  clocks  which  make 
Some  objeftions  fliorter  vibrations  flill,  go  belter  than  either.  I  readily  admit 
there  is  one,  and  perhaps  many  wci5;lity  objeQions  to  this  rea- 
foning,  viz.  that  lomc  clocks  upon  the  recoiling  principle  arc 
found  logo  as  well  or  even  better  than  others  on  the  principle 
of  the  dead  beat,  though  the  execution  in  each  has  been  of 
equal  excellence.  For  an  anfwer  to  tliis  obje^ion,  I  refer  the 
reader  I o  Mr.  Cumming*&  elaborate  irealile  upon  clock  mak- 
ing; who  in  fome  part  of  the  work,  aflerts,  the  reafon  to  be, 
tliat  the  plane  of  a61ion  of  the  pallet  does  not  fufficiently  fub- 
tend  the  angle  of  vibration;  by  which  means  the  power  applied 
is  adniiniflered  too  fuddenly  in  the  dead  beat ;  to  which  I  add 
.  that  the  percuffion  is  alfo  greater  in  this  cafe  in  the  dead  beat' 
than  in  the  recoil,  although  the  pallet  does  not  meet  the  wheel 
in  oppofilion,  and  the  wearing  of  the  teeth  of  the  wheel  may 
be  increafed  by  that  means.  There  will  be  among  many  others 
one  very  ferious  objeflion  to  my  fuppofition  that  the  wearing 
of  the  wheel  can  produce  error  in  a  long  pendulum  clock,  viz. 
the  power  of  the  pendulum  being  Co  much  fuperior  to  the  mo- 
iivc  force,  it  cannot  be  affeftcd  by  it ;  to  which  I  (hall  only  ob- 
fervc  that  the  refults  in  practice  are  fometimes  very  difibrent 
from  theoretical  conclufion*:. 

The 
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The  mode  of  operation  by  which  fri6^ion  is  laid  (o  accelerate  Whether  gain 
the  rmte  of  machines,  is  thus  pointed  out  by  the  tiade  in  ge-  fl^oJJ^j^jfbra- 
aeralf  viz,  that  whenever  it  lakes  place  by  the  adlion  of  the  tlons. 
wheel  upon  the  pallet  or  pallets,  (in  watches  or  clocks  con- 
ftmded  with  one  or  two  pallets),  or  in  the  verge  holes  by  the 
adion  of  pivots  therein,  it  impedes  the  motion  of  the  balance 
or  pendulum*  Ihortens  its  vibrations,  and  in  confequencc  the 
machine  goes  faftcr :  how  does  this  agree  with  Mr.  Harrifon's 
opinion  ?  which  was,  tiiat  large  arcs  are  naturally  performed  iu 
lefstime  than  fmall  ones.     Mr.  Gumming,  in  the  work  of  his 
before  alluded  to,  has  intimated,  that  nothing  conciufivc  can 
be  drawn  from  diflerent  arcs,  becaufe  they  are  effeds  and  not 
cufes  of  error. 

In  the  Repertory  of  Arts  and  Manufadures,  No.  53,  in  the  An  efeapemeat 
year  1796  or  7,  there  is  a  defcription  of  a  Kemontoire  'fcape-  ^^^^^  ^^ 
tasnt,  which  is  completely  detached  from  the  train  of  wheels. 
The  errors  of  this  machine  muil  be  determined  to  the  'fcape- 
■ent  alone,  becaufe  no  errors  in  the  going  can  poffibly  arife 
in  any  other  part  of  the  watch.  For  if  any  additional  power» 
however  great,  be  applied  to  the  train,  the  arcs  of  the  balance 
will  not  be  in  the  lead  afTe^ed  by  it :  in  the  opinion  of  all  or 
Boft  who  underftood  its  principles,  its  going  mud  be  more  per» 
het  than  that  of  any  machine  before  invented. 

In  the  following  remarks  upon  that  'fcapement,  I  (hall  call.  In  thlt  the  wear 
what  is  in  the  before-mentioned  defcription  of  it  termed  a  ^^^^'^^f^* 
fiiail  pallet,  a  locking  pallet.    In  the  commonly  termed  de-theaaioniton 
tached  'fcapement,  every  tooth  in  the  wheel  is  locked  in  fuc-*  ^^^^Ic  f«cc 
ceffion  upon  the  jewel  of  the  detent,  and  the  effe^  arifing 
fiom  wearing  of  the  teeth  does  not  very  foon  (hew  itfelf,  there 
being  12,15  or  more  (at  pleafure)  in  number,  but  in  this  re^ 
Bontoire  'fcapement  before  every  impulfe  there  is  only  this  in* 
dividual  locking  pallet  to  fupply  the  place  of  a  wheel,  (if  I 
may  fo  exprefs  it)  the  wear  therefore  mud  be  12  or  15  times  ai 
great,  and  its  efied  mud  manifeft  itfelf  very  foon. 

In  the  years  9i  and  9,  I  executed  four  or  five  of  thefe  Acoouat  of  the 
'fcapements,  and  tried  the  going  of  each.  They  all  went  in  the  "°,^"  ^^^ 
feme  manner,  viz.  for  the  firft  twenty-four  or  thirty  hours  the  ancc  of  fever^ 
machine  would  vary  nothing;  the  day  following  it  would  gain  ^  ^^" 
one  or  two  feconds,  the  next  day  feven  or  eight,  and  on  the 
fourth  or  fifth  day  it  would  gain  30  or  40.    I  obferved,  the 
more  the  machine  gained,  the  larger  were  the  arcs  of  the  ba- 
lance; 
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lAnce;  tf  the  machine  v^a«  fcl  a*goin^  witboul  oil  beiog  a| 
plied  la  the  locking  pallet^  it  would  not  go  master  dayi  bc( 
it  would  Hop,  and  if  fei  in  tnotion  (he  balanco  vvoald  perfo 
only  three  or  Tour  vibralions,  when  it  would  come  lo  reft  21 
In  ihis  fmie,  if  oil  wav applied  to  Ihe  locking  pallet*  it  woi 
fet  »-going  more  lively  ihan  ever,  tlte  balance  making  cot 
dcrably  larger  art-s^  and  the  machine  gaining  upon  iii  fori 
rate  in  a  very  furprizing  manner* 

Should  it  here  be  enquired,  how  were  tbefe  efi«ds  prodQ< 
I  think  it  would  be  anfwering  in  a  vague  and  indefinite  m^ni 


tunv 

i 


or  chtnge    to  fay  merely, — that  it  was  occaiioned  by  Trillion ;  for  the  mt 
injhe^KTi,  and  by  »vhich  it  operated  h  certainly  necciTiry  to  be  (>ointed  01 
I  fuppofe  th^t  by  friflmn  ihe  pc>inl  of  the  locking  pallet  (whi 
was  made  uf  Heel)  wore  fhorier,  by  which  means  it  lock 
fliallower  upon  the  jewel  in  the  detent,  therefore  the  ba 
unlocking  the  Rcmontoire  fooner,   the  impulfe  to  the  vei 
w*a?  given  ijiikker  as  tl»c  point  of    the  lot  km ^  pallet  bcc;*; 
(liorter   by   wear  ;    alfo,    the    fliallqwer   the    lixking 
locked  upon  the  jewel  of  the  detent,  the  Id*  was  the  refi 
to  the  balance  in  unlocking  it,  and  the  drop  upon  the  impal 
pallet  became  lefs^  therefore  the  arcs  of  the  balance  became 
larger  in  proportion  an  the  locking  pallet  wore  (liorler  :  I 
never  believe  that  Ihe  above  t^ffc^s,  vix.  accelcratioo  of 
and  large  arcs  were  proiJiiccd  by  friclion  abftractedly  ;  for 
il  been  fo^  they  would  havecealed  the  moment  oil  wasapp 
to  the  locking  pallet,  inllead   of   whidi  the  elTedts  bccBiBC 
more  apparent. 

It  was  not  till  after  various  examinations  of  the  Tcapem 
alluded  to^  and  making  two  or  three  others  of  the?  fame  ki 
that  I  formed  the  foregoing  conclufjons  rcfpeding  the  cau 
render  die  belt-  the  error  that  had  puzxled  roe;  when  I  had  fixed  upon 
auaxnvh!^^     caufe  in  my  own  mmd,  I  determined  upon  a  reme<iy»   wh 
was,  by  fipplying  an  intermediate  wheel  between  liie  rem 
loire   and  tlie  bolance,  inAcad  of  the  locking  pallet]  I 
trired  to  fix  ailiort  weak  jewelled  detent  upon  the  remonti 
axicy  which  moved  round  with  it  and  locked  upon  the  in 
mediate  wheel,  whith  had  twenty-bur  teeth;  as  the  loc 
pallet  had  before  locked  upon  the  detent«  I  placed  alfo  s 
tont  uptin  the  other  tide  of  tlie  intermediate  wheel,  to  lock 
and  by  a  particular  contrivance  made  the  tnlerroediato  wh 
lo  Ihtft  one  tooth  at  every  vibration  of  liie  balance ;  nfim  wh 

alter  atj 


Remedy.     An 
iiitermcilbic 
wheel  \v4s  m« 
troduced,  to 
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allerationi  the  former  efTefU  totally  ceafed;  in  order  to  make  It  fucceeded.-* 

the  intermediate  wheel  (which  was  loofe)  (hift  one  tooth  at  1^.T8  *'"'■'  ? 
..     .•        «        ,     .      ,  ,......«  .  flijft  the  wheel 

every  vibration,  I  made  the  detent  which  locked  it  nrong,  and 

inferted  a  long  jewel  into  it,  having  an  inclined  plane  that  filled 

the  fpace  between  each  two  teetli  that  always  kept  the  wheel 

in  a  certain  pofition,  the  confequence  of  applying  the  Hrong 

detent  waicy  that  the  point  of  the  paflTing  fpring  (or  in  other 

words  the  unlocking  part)  wore  very  faft,  and  occafioned  a  —produced  wear 

very  confiderable  retardation  of  rate,  which  continued  with-  V"  ^^'^  P*^*"* 

.  IpJingj 

out  intermiflion  until  the  watch  Hopped  from  the  point  of  the 

pofling  fpring  wearing  fo  much,  that  the  balance  could  not 

nnlock  it.     I  mufl  oblerve,  that  the  arcs  of  the  balance  were 

in  this  cafe  not  perceptibly  altered,  and  the  retardation  ttot^^g^jj^t^jd^ 

nearly  fo  great  as  the  acceleration  in  the  former.  I  afterwards,  doo. 

by  another  contrix'anfce,  which  it  would  be  difficult  to  explain, 

remedied  the  evil  attendant  upon  a  firong  detent,  and  produced 

an  efcapement  perfectly  to  my  wiflies,  that  had  no  propenfUy  Remedy. 

either  to  accelerate  or  retard  i|s  rate. 

It  is  clear  to  me,  that  fridiion  ur  wearing  will,  in  forae  cafes.  The  fimple  de- 
make  a  machine  accelerate,  and  in  others  retard  its  rale  ot"  ^^^^^  ^^I'' . 

mjnt  would  per- 

going,  therefore  I  prefume  if  we  could  hit  upon  fome  melhod  form  well  for 

of  prefervine  the  ratios  of  the  detached  'fcapement  perma- '?"«  P!"°'!5  **f  _, 
I        ..         .       ..^  1       1  •!•  I        .  time  if  prefei-ved 

nent,  by  giving  the  dinerent  parts  a  durability,, they  have  not  fjom  wear. 

hitherto  pofleded,  we  might  produce  machines  of  this  fimplu 
conilrudion  that  ihould  retain  an  e(|ual  rate  of  going  for  long 
periods  of  time,  and  not  look  to  chance  for  their  fnccefs;  if 
the  actions  of  the  'fcapement  were  unalterable  (which  I  ima- 
gine might  be  made  by  jewelling)  we  (hould  then  have  only 
the  influence  of  the  oil  to  oppofe  our  fuccefs,  which  by  bucom- 
ing  glutinous,  will,  I  think  occafion,  if  any  change,  a  retar- 
dation of  rale,  yet  if  it  be  good,  the  effedt,  I  fuppole,  will 
not  be  very  great  in  a  moderate  length  of  time. 

Having  been  on  the  coad  of  Coromandel  and  Ceylon,  and  Cxoa  nut  r\\ 
other  parts  of  the  Eaft  Indies,  fora  feries  of  eight  years,  I  had  '^^^l-^pf/^t,. 
there  an  t)pportuhity  of  trying  an  oil  to  watches,  which  art  IDs 
here  are  unacquainted  with;  being  in  camp  in  the  Myfore 
country,  in  the  years  1791  and  2,  for  a  period  of  about 
eighteen  months,  I  could  fcarcely  procure  a  drop  of  olive  oil 
that  was  not  rancid ;  I  therefore  fubflituted  in  room  of  it  what 
is  there  called  cocoa  nut  oil,  which  retains  its  fluidity  to  tiie 
hft.  I  never  knew  an  indance  of  its  becoming  glutinous,  nor 

does 


■«»»t.llC11l««  Off   «liltOttOll¥Yiti. 
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Half  wiat  of  oil 
00  die  ptikii. 


cloei  it  evtpDimte  fuoci ;  I  have  foaiid  it  in  j«w€-tlad«  v^tgtt  i 
horisoDtaJ  watches,  m  that  warro  r^  fiera  |>ariod^| 

Utfe«  years,  in  a  very  iluid  ftate,  ar  :iMt  <)Va«ititf^ 

Thai  otl  ii)a>  be  eafiiy  procured  here  by  br««kiof  the  (hc^l! 
the  cocoa  nut,  drying  the  nut  m  a  very  gentle  matuker*  and' 
aUtrwardf  exprefilog  tiif  oil  From  it,  which  a  yielded  in  a  great 
quantity;  it  ullumes  a  coi>cfHe  i'ofm  in  a  rery  moderate degfta 
of  cold,  but  how  far  that  may  be  a  good  objodicm  agaui^l^ 
ufe  in  this  climate  remaiii<  to  be  determined. 

I  witl  conclude  thcfe  obfervaiions,  after  a  few  remarki 
the  (lopping  of  Mr,  ^fudge*i  hrfl  watch,  while  under  i 
the  Royal  Obfervaiory  j  Mr.  Mudge  found,  after  a  good  deal 
of  pains  taken  in  inveAigating  the  caufe,  that  it  was  for  Want 
of  oil  being  put  to  the  pallet*  (or  locking  parlj  of  his  *fcaj»» 
mcnl :  I  think  this  caf«.^  fo  parallel  to  that  of  Mr.  Ha]ey'«  aia« 
chines  (lopping  from  the  (ame  caufe,  that  it  tends  in  fomeroea* 
fare  to  piove  the  truth  of  what  I  have  advanced:  Mr.  Mudge 
had  thought  when  he  finished  this  machine,  that  it  waf  allo^ 
gcthcr  onnecelTary  lo  apply  oi!  to  this  part,  as  he  roenlions  ii 
a  letter  to  his  excellency  (he  Count  de  Brtihl,  upon  the  U\\ 
ZiMt  whcftaU  jed  of  its  ftopptng;  and  in  the  fdmc  letter  he  writes  to  the  I 
w  iippHed,  lowing  etfefi,  that  when  he  had  applied  oil  to  the  palletR, 
walch  went  as  well  as  before,  or,  a^  it  did  when  firll 
a-going;  that  the  arcs  of  vibration  had  fallen  off"  but  a  few  d< 
greci,  yet  the  walch  went  ten  feconds  a  day  fafter  than 
lad-mentioncdrate,  and  from  any  thing  that  fuggefted  iifclf 
him,  he  could  not  fee  why  it  (hould  not  have  gone  rather  Oow< 
than  fafler  through  length  of  lime.  I  will  venture  lo  fupj 
the  fol^wing  to  have  been  the  caufe  of  the  machine  goi 
Ailer,  and  of  the  balance  lueafuring  fmaller  arcs  in 
quencc. 
IipltnatJoni  '^^^  points  of  the  teeth  of  his  'fcape  wheel  had 

The  ccetb  of  die  ihorter  *   by  conflant  wear,  however  fmall,  and  cfcaped  the 
fiIirtL**er<aped  P^^'*^**    (^^  rather   hooks  of  the  pallets,   a«  they  have  been 


th4 


Iboncr,  and 


termed)  fooner  ;  thercft^re  the  oppotite  pallets  which  impelled 
the  crank  gave  the  impulfe  fooner  to  the  balance,  and  in  my 
mind,  the  watch  may  be  fuppofed  lo  have  accelerated  its  rale 
from  this  caufcj  on  thv  other  hand,  by  the  w«af  ing  of  the  leilb« 
the  wheel  did  not  wind  up  the  remontoire  fprings  qoHe  (b 


*  Kcf«r  to  the  6giii€,  Pl;Ilof*  Joum*  4to  tmt»,  VoL  II.  p.  49. 
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high,  therefore  there  arofe  in  fome  degree  an  impediment  to 
the  balance,  which  might  occalion  the 'arcs  to  be  fliortencd, 
becaufe,  before  the  wheel  was  let  at  liberty,  or  unlocked  from 
one  jYalleti  in  order  to  wind  up  the  other  reniontdirc  fpring, 
the  balance  (by  means  of  the   crank  affixed  to  it)  had  alter- 
nately to  wind  up  each  remontoire  fpring  a  little  higher,  and 
in  fiiort,  fo  much  higher  than  the  wheel  had  before  wound  it, 
IS  the  momentum  of  the  balance  was  equal  to;  therefore,  as 
Ifaid  before,  when  the  teeth  of  the  wheel  became  fliorter  by 
wear,  tJiey  would  not  wind  up  the  remontoire  fprings  quite  fo  «.«nd  the  re- 
high;  in  which  cafe  the  crank  would  engage  the  pallets  on  the  ^^^^^'"^  0>"ngs 
oppofite  fide  of  the  remontoire  axis  a  Htlle  fooner,  by  which  wound  up:  ^ 
aiieans  the  balance  would  receiva  a  dicck  in  its  vibrations,  and  "whence  tiie 
the  arcs  would  certainly  fall  off.     Thefe,  which  I  have  men-  havemoTrto  do 


,  are  the  only  reafons  which  have  occurred  to  me  to  fliew  alone. 
ivh/  the  remontoire  machine  I  made  (bould  have  its  arcs  of 
Tilvation  increafed  when  the  watch  went  fader,  and,  on  the 

r     contrary,  Mr.  Mudge's  ihould  have  its  arcs  (liortcncd  when 

'     it  went  the  fame  way.* 

As  to  Mr.  Mudge's  watches,  green  and  blue  retarding  their  ^,  .  . 

rates  while  under  trial  at  Mr.  Dutton\  after  having  gone  of  Mudgc'suther 
through  their  public  trials  at  the  Royal  Obfervatory,  it  fliould  ^"ne  pieces  af- 
be  reioembered  they  had  not  been  cleaned,  and  that  the  oil  (jiion  of  the  cill 
being  thicker,  mud  have  had  a  Oiare  in  producing  that  effed, 
and  perhaps  a  principal  one ;  for  as  to  friction  in  the  impulfe 
or  unlocking  part,  there  was  none,  il  was  fatally  annihilated, 
by  the  verge  and  remontoire  axis  moving  on  the  fame  centre; 
if  any  wear  could  take  place  there,  it  mud  be  by  percuffion  and 
pcefliire  only  :  likewife  it  may  beconfidcrcd,  that  the  teeth  of 
the  wheel  (or  locking  part)  having  been  blunted  by  wear  with 
former  going,  would  have  larger  fuifaces  to  redd  the  wear 
and  its  accelerating  effedl  during  this  trial ;  befide^,  it  will  be 
readily  believed  by  thofe  acquainted  with  Mr.  Mudge's  fcapc- 
ment,  that  the  wearing  of  his  wheel  and  its  pernicidus  effedl, 
cannot  be  fo  great  as  in  that  of  the  detached  'fcapunicnt. 

•  It  appears  to  me,  that  if  the  impelling  pallet  came  to  a  fiop 
btfore  the  inftant  of  unlocking,  no  other  than  the  Lift  effect,  in 
Mudge*8  machine,  would  take  place  ;  except  that  the  refiftance  to 
Vnlocking  might  become  lefs.  Would  the  crank  and  levers  wear 
ud  diminiih  the  effefl  of  the  afUng  pallet  ?  —  N. 

A  Memoir 
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TTQPpaiont,  Vol,  IV. 

(Contittued  fr^m  p.  1S5  of  Vd).  Vlt) 

HE  fa^ls  which  catnc  oudcf  ihe  nolfc^  of  Mr.  Vofrruifir, 
At  ihe  Hague,  are  curious,    anrl  Jcfrrve  to  be  mrfklioned. 
Bat  ihey  do  not  appear  to  me  to  be  proofs  of  Ute  e\»fteuwc  ol' 
iiJi  infifdious  Or  mcphitic  vapour  proceeding  from  the  mouth  of 
the  ratilc^fnake,     1  am  not  at  ali  furprireJ  that  tfie  '     ' 
n^ire  that  were  put  into  the  r^ge,  along  with   thi^ 
Oiould  exhibit  ihc  moliuns  which  were  obfer^^ed  hy  lite  Dutch 
n^taralift.     When  the  little  ftnituals  fquatteJ  down  \n  a  canter 
of  the  cage,  they  tvere,  moft  probably,  impelled  by  the  in- 
ftinft  of  fear,  which  is  fo  powcrrul,  and  fo  exteti(ive,  in  the 
vaft  futnily  uf  animals.     When  they  run  towards  ihe  fcipcnf. 
it  mi^y  have  been  fear  that  afluated  them. 
fAiiiilly      Iti  condoling  a  feries  of  experrinait*^  n  is  ever  a  raafier 
of  importance,  (hat  the  mind  of  the  experimt^nialifl  Oiould 
be  Uet  WotQ  the  dominion  of  prejudice  and  fyftcm*    Perhaps, 
fad)  are  never  related  tn  alt  their  unadulterated  purity  ex<xpt 
by  thofe,  who,  intent  upon  tliediTcovery  of  tnith,  keep  fvftem 
at  a  diJtance,  rcgardJefs  of  its  claims.     The  firong  tl-- 
of  fads  fliould  exert  it*  wholefooie  fway.      |   can 
thinking,  (hat  if  Mr.  Vofmaer  had  dilbelivcd  the  farcinsiifig 
faculty  of  ferpcnts,   the  conclufions  which   be  would  iav« 
drawn  Irom  his  experiments,  jnfl  mentioned,  would  bate  been 
f<»mewhal  different.     But  of  this   1   cannot  be  crrCikiDy  Mid, 
therefore,  I  fliall  not  avail  mytcif  of  the  fuppofilion. 
OthfT  fidi  Some  experiments  which  have  been  made  in  this  city*  ifo 

**!*-^.^°''^'*^'^ncit  accr>rd  with  Ihofe  of  Mr.  Vofmaer.  The  birds,  which 
were  put  into  the  cage  that  contained  the  rallle-fnake,  ikw 
or  ran  from  the  leptile,  at  though  they  were  fcnfibte  of  the] 
danger  to  winch  they  were  expofed.  The  fnake  made  many- 
attempt*  to  catch  the  birds,  but  could  feldom  fucceed.  When! 
a  dead  bird  was  thrown  into  ihe  cage,  the  fnikc  devoured  ill 
immediately.  He  foon  caught  and  devoured  a  living  molcgj 
•D  aniin;il  much  more  fluggilb  iiian  the  bird.    A  few  dayi 

fiDCr,' 
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fiooe,  IJud  an  opportunity  of  obferving  the  following  circum- 
Auoe.  A  fmail  bird,  our  fnowr-bird  *,  had  been  put  into  a 
a|ge  containing  a  large  rattle-fnake.  The  little  animal  bad 
been  tbas  imprifoned  for  feveral  houn,  when  I  firft  faw  it. 
It  exhibited  no  Hgns  of  fear,  but  hopped  about  from  the  floor 
of  the  cage  to  its  rooft,  and  frequently  flew  and  fat  upon  the 
fiiake's  back.  Its  chirp  was  no  ways  tremulous;  but  perfectly 
mtarBl :  it  ate  the  feeds  which  were  put  into  the  cage,  and 
by  its  whole  adions,  I  think,  moft  evidently  demondrated, 
that  its  fi tualion  was  not  uneafy. 

I  do  not  relate  this  latter  fad  with  any  intention  to  difprove  ^^  °>^hitic 
the  notion,  that  the  ratUe-fnake  poflefles  the  faculty  of  charm-  "I^^Uh"^ 
iDg*     For  the  obfervation  was  made  on  the  feventeenth  offnake  in  the 
hft  month,  which  is  feme  what  earlier  than  the  time  when  our*'^""^^* 
ibakes  ufually  come  out  of  their  dens.    The  (iwke,  too,  which 
was  the  fubjc^S  of  the  experiment,  appeared  to  be  very  languid, 
and  had  not  eaten  any  thing  for  a  confiderable  (ime.     We 
Mglil  not,  therefore,  to  fuppofe  him  poflefled  of  ihe  ^fcinating 
fiKulljr  at  this  period ;  fince,  I  prefume,  that  this  faculty, 
dkl  it  exift  at  all,  is  fubfcrvient  to  the  purpofc  of  procuring 
tha  reptile  its  food.     The  fadl  is,  perhaps,  valuable  in  another 
point  of  view.     It  feems  to  (how,  it  does  (bow,  that  the 
aephitic  vapour  proceeding  from  the  rattle-fnake,  allowing 
that  fiich  a  vapour  really  exided,  was,  in  no  refpcd,  injurious 
lo  the  bird. 

If  the  mephitic  vapour  of  the  rattle-fnake  were  produdive  nor  1b  the 
.nf  the  cflfeds  attributed  to  it  by  Mr.  de  la  C^pede,  and  other  "  ^^*' 
writers ;  and,  efpecially,  if  this  vapour  extended  its  influence 
to  animals  fituated  at  a  coniiderable  didanre  from  the  rcpliley 
the  atmofphere  of  the  rattle-fnake  would  often  be  a  kind  of 
Avemus,  which  many  animals  would  avoid,  and  which  would 
generally  occafion  the  ficknefs  or  death  of  thofe  that  were  fo 
•nfortunate  as  to  come  within  its  fphere.     But  how  diflferent 
is  the  cafe  !     The  abodes  of  the  rattle-fnake  are  the  favourite 
haunts  of  frogs,  and  many  fpecies  of  birds,  which  often  pafs 
the  feafons  of  their  amours  and  generation  in  clouds  of  roe- 
pbitifm;  uninjured,  and  undedroyed.      How  of\en  has  the 
rattle-lnake  been  known  to  continne,  for  days,  at  the  bottom 
of  a  tree,  or  even  a  fmall  bufli,  upon  the  branches  of  which 

•  The  Embcriza  hyemalis  of  Linnseus. 
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the  tlirufh  or  caUbird  are  rearing  their  yoang !  Thif  wonld  be  k 

fuilable  fituation  for  the  mephitic  vapour  to  exert  its  noxioA 

intiucncc ;  but,  in  our  woods,  fuch  influence  has  xtever  beei 

perceived. 

Other  inaances       Birds  of  the  eagle  and   the  hawk  kind  have  been  faen  Co 

inpjoof.  Cq-jp^  jj^j.  ^  conGdcrable  time,  above  the  fpot  occupied  by  a 

ralile-lnakc.   and  at  length   to  dart  upon   the   reptile^  and 

cairy  it  to  their  young.      Neither   the  parent-bird  nor  iti 

young  ones,  have  ever  been  known  to  receive  any  injury 

from  the  fnake's  vapour.     Pollibly  it  may  be  faid,  this  vapoor 

was  diflipated,   or  greatly  diiuied,    in  paffing  through  (he 

air. 

wl^ethcT  other        A  mephitic,  or  fetid,  vapour  emanates  from  the  bodies  of 

animalsi  crr.it       ^       animals,  befides  the  raltle-fnake  ;  from  the  opoOttm*, 

xnephitic  va-  '  '  _       .     ,  ^,  ^    F  r- 

pour.  ftnd  the  pole-cat  ft  for  inltance.    The  vapour  of  ibeie  qua- 

drupeds uould  be  as  likely  to  aSe6i  birds,  &c.  with afphyxy, 
as  that  of  the  rattle-fnake.  And  poflibly  it  does.  There  is, 
certainly,  one  thing  in  favour  of  the  fuppofition.  The  opoflun, 
in  particular,  is  noted  for  his  cunning  in  catching  birds. 

I  (hall  conclude  this  part  of  my  memoir  by  obferving^  that 

the  odour  of  the  rattle-fnake  is  (aid  to  be  agreeable  to  fone 

perfons. 

Qucaion,  iiihe      Mr.  de  la  Cepede's  fecond  mode  of  explanation  is  much 

aiti'atrd  .,n:milii   j^^q^^.  plaulible.     1  havc  already  obfervedt,  that  it  was  the 

nil.y    liO'.   .live  -_  .,.  _,  I  rf    r\       t  •• 

b.'cnari^Jy        l^item  ol  bit  lians  Sioane,  who  attected  to  ground  it  upon 
kiittii.  experiments^.     It  is  adopted  by  the  author  of  the  well-written 

account  ol"  de  la  Cepede's  Natural  Iliftory  qf  Strpents,  in  the 
Monthli/  Ihvkiv  §. 

Mr.  de  la  Ccpede  prefumes  that,  '*  for  the  moft  part,  when 
a  bird,  a  (quirrcl,  &c.  has  been  fcen  precipitating  itfelf  from 
ihe  lop  of  II  tree,  into  the  jaws  of  a  rattle-fnake,  it  had  been 
already  biilcii ;  and  that  its  whole  conduA,  fuch  as  its  crying, 
its  agitation,  its  leaping  from  branch  to  branch,  &c.  are  all 
elRds  induced  by  the  violent  operation  of  the  poifon,  thrown 
into  its  body,  by  the  reptile. 

•  Didelphis  OpoflTum.  f  Viverra  Putorius. 

X  See  pages  30  &  34,  note. 

§  Appendix  to  the  fecond  volume  of  the  Monthly  Review  en- 
larged, p.  511. 

An 


ABCAIBBD  TO  TBB  RATTll-SKARB.  ^| 

An  atteotion  to  fiids  oonflrains  me  to  rejeA  this  attempt  to-  MoA  pobtUy 
wnb  a  rotation  of  the  quefiion^  which  I  am  confidering.  I  ^^ 
Aall  anange  my  cbiefeft  objedioni  under  two  heads. 

Ftrft.  We  are  pretty  well  acquainted  with  the  moft  pro-  — becaufe  the 
minent  efieds  produced  by  the  poifon  of  the  rattle-fnake,  '^^^^^ 
various  fpecies  of  animals.  It  muft  be  admitted,  that  there  different  from 
ii  a  confiderahle  variety  in  thefe  effeas,  and  a  great  differ-  !f^'^  ^**^ 
aaoa  in  the  firength  of  thefe  efie^  In  one  animaly  the  poi- 
fon prodaces  an  high  degree  of  inflammatory  action  in  the 
l^flcm  ;  in  another,  the  moft  finking  primary  effeA  is  a  fom- 
■oleacy,  or  drowfinefs.  In  one  animal,  the  poifon  does  not 
produce  any  obvious  effed  upon  the  fyftem  for  many  minutes ; 
in  another  the  effeds  are  aimoft  inftantaneous  *.  But  in  almofi 
cveiyinftance  in  which  the  poifon  of  the  rattle-fnake  has  been 
liiocelsfnUy  thrown  into  the  body  of  an  animal,  there  enfne  a 
fcl  of  fymptoms,  very  difierent  fi'om  the  aftions  of  birds  and 
fijuirrds  when  under  the  fuppofed  fafcinating  influence  of  the 
lerpent*kind.  It  isnotnecefliary  to  detail,  in  this  place,  thefe 
various  fymptoms,  becaufe  I  have  aheady  done  it  in  a  paper, 
wbidi  is  printed  in  the  third  volume  of  the  TranfaSHons  of  our 
Society  f,  and  becaufe  thefe  fymptoms  cannot  be  unknown  (o 
the  members  of  the  Society.  It  will  be  fufficient  to  obferve, 
tint  two  of  the  mofi  univerfal  effeds  of  the  poifon  of  the 
latftle-fiiake,  I  mean  the  extreme  debility  aud  the  giddinefs, 
imonly  almofi  immediately  fucceed  the  bite,  will 
the  poffibility  of  a  fquirrel's,  or  a  bird's,  dancing 
bnuich  to  branch,  flying  about,  and  running  to  and  from 
the  ferpent,  for  a  conflderable  time,  before  it  becomes  a  prey 
Id  its  enemy*  Befides,  the  farce  of  fafcination  is  often  kept 
■pibra  much  longer  term  of  time  than  any  fmall  animals  are 
known  to  live  afler  a  fuccefsful  bite  by  the  rattlc-fnake.  But, 
pariiaps,  itmaybefaid,  that  the  rattlc-fnakc,  like  fomeofour 
wafps,  knows  how  to  inje6l  into  the  animal^  which  he  means 
la  devour,  any  given  quantity  of  his  fubtile  poifon.  Here, 
the  analogy  will  not  apply ;  but  I  have  not  lime  to  point  out 
the  various  inflances  in  which  its  failure  is  confpicuuus. 

*  A  fmall  dog  that  was  bitten  in  the  fide  by  a  large  rnttje-fnake, 
lericd  about,  and  expired,  feemingly  fuflPucated,  in  two  minutes. 
This  was  in  the  month  of  Auguft. 

t  No.zi.  p.  110  and  111. 
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Kalra  mention*  a  wcH-linovm  fcft,  whtcli  triU  I10  s4aii(l»<^ 
tohAvec  n  deOfdymg  t^T  thffpart 

of  Mr.  d'         ,    ,  .-n.     *•  Tfi€  Oj  "t?  ufXiil 

the  point  of  running  into  thti  fnake'ii  noulh,  lh«  rp«^A{ori 
have  not  been  »ble  io  let  it  come  to  iHat  pitch,  bat  killc^d  tlie 
fnakc^  and  af  foon  as  it  had  got  a  morlai  blosv,  the  fquirre) 
or  bird  defined  Tor  deflm6liOn»  flew  away,  and  led  ntf  \hcit 
iDoanful  noltj  as  if  they  had  broke  loofe  from  a  net.  Some 
fay,  that  if  ihcy  only  touched  the  fnake,  fo  ai  to  draw  off  ili 
»ttenlJoa  ftom  llie  fquirrcl ;  it  went  off  qaJckly,  not  ftopping 
tiit  it  had  got  to  a  great  diftance/'  *•  Why,"  coniinuet  out 
aatbor,  **  do  the  fquirrels  or  birds  go  away  fo  fuddenly  am! 
why  no  fooner?  It'  tliey  had  be«fn  poifoncd  or  bitten  by  the 
((lake  before,  fo  as  not  to  be  able  lo  gel  from  the  tree,  and  to 
be  forced  to  approach  the  fnake  always  more  and  more,  they 
could  however  not  get  new  flrenglh  bv  Hit-  fake  being  kiilcd 
or  diverted  *." 

(To  be  continued,) 


SCIENTIFIC  NEWS, 

Very  cxtm/ive  Tabic  of  SquortM, 

XxBOUT  three  yeiirs  ago,  a  Urge  quantity  of  oiatbematteil 
papers  were  brouglit  to  Oxford,  which  had  belonged  to  Mr, 
Councer,  an  attorney  at  Bloxam,  in  the  north  of  Oxfordflme. 
They  confided  chielly  of  mere  Irai^fcripls  and  colfe6tiom  ffora 
different  publication^ :  But  there  were  two  works  among  them, 
which  mud  be  excepted  from  this  defcription,  and  which  pfovt 
Mr,  C.  to  have  been  a  man  of  fingular  induftry. 

The  one  waJi  a  table  of  fines  and  tangents  fi>f  every  focond 
of  the  quadrant.     It  h  probable,  that  this  table  was  rom- 
plcled  before  (he  year  1760;  but  it  wonid  have  been  of 
value,  even  if  it  had  i^ot  been  fupcrfeded  by  Mr.  Taylof' 
publication.      For  Mr.  C.  feems,  in  this  in  (lance,  to  Iiai 
been  ignorant  of  the  Uue  method  of  calculating,  and  to  hai 


♦  Travels  into  North -Awcfica,  &c,  voL  ii.  p.  C09  St  CJO. 
will  be  eafy  lo  difcovcr  what|»anof  Kalin'f  rtafoning,  in  the  abo«e 
quotation  I  admit. 

onlj^ 
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only  interpolated  fome  old  tables,  without  allowing  for  the 
wiation  of  the  differences.  The  other  work  is  really  valu- 
mble»  ft  is  a  table  of  fqaares  and  cubes  to  a  mach  greater  ex- 
lent  than  that,  which  was  publifhed  by  the  Board  of  Loagi« 
tilde  in  1781,  under  the  care  of  Dr.  Hutton*.  This  table 
WIS  calculated  for  the  fquares  of  all  numbers  from  1  to 
128540,  and  for  the  cubes  of  all  from  1  to  26560.  But  there 
is  an  interval  in  the  fquares  from  2826 1  to  2906 1 .  It  appears 
to  have  been  originally  left  in  the  manufcript,  although  it  ia 
inpoffible  to  conjedure  the  reafon  of  the  omiffion.  The  gro- 
cer, who  bad  purcbafed  the  papers^  had  begun  to  tear  this 
table  before  it  coisld  be  refcued  out  of  his  hands;  but  as  he 
had  not  got  beyond  the  number  6000,  this  circumflance  is 
comparatively  of  little  confequence.  In  all  other  refpeds  the 
it  complete.  It  is  written  in  a  clear  hand,  and  (having 
examined  in  feveral  hundred  places)  appears  to  poffefs  a 
of  corredlnefs,  which  may  in  general  be  depended 
apon. 

Among  the  papers  were  propofals  for  printing  this  table; 
Hbfty  are  dated  175S.  There  were,  likewife,  two  flieets  of 
an  introdudion  to  them,  printed  in  1761.  At  this  diftance  of 
Cime,  it  is  impoffible  to  afcertain  the  reafon,  which  prevented 
Ibe  publication ;  but  it  is  not  improbable  that  Mr.  C.  might 
bava  been  Hopped  by  the  great  expence  of  the  undertaking. 
Had  DTk-  Hutton  been  in  polfclfion  of  this  manufctipt,  it  might 
laved  much  of  his  valuable  time,  and  if  any  man  of  fci* 
ihould  be  employed  in  continuing  his  work,  it  will  be  ufo* 
lUlo  him  to  know  that  Mr.  Councer's  has  been  preferved. 

P,  S,  Mr.  Councer  had,  likewife,  calculated  all  the  powers 
ficm  the  1ft  to  the  15th  (inclufive)  of  the  feries  of  numbers 
from  1  to  20.  And  he  has  continued  this,  for  the  nine  digits, 
aiibr  as  the  26th  power.  *  S.  R, 

*«*  I  received  the  preceding  notice  from  the  refpidable 
geotieman  whofe  initials  are  fubjoined;  and  am  enabled  to  give 
iacfa  farther  information  as  may  conduce  to  render  the  papers 
of  public  utility.  JT.  A^. 

*  Dr.  Hutton*s  tabic  is  for  the  (quares  of  all  numbers  fnm  I  M 
2500O»  and  tb«  cubes  of  all  from  I  to  10000. 
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On  Phofphoric  Ringt ;  from  a  Corrc/poadaU :  R.  B. 

rhofphoric  ^  ^^  "®^  know  that  any  one  has  explained  the  phenomenoQ 

un^u  of  thofedenfecluudy  rings  which  are  produced  when  pbofpho- 

raled  hydrogen  arifes  through  water,  and  explodes  in  the  air ; 
an  effeft  fimilar  to  what  u  rometimes  feenon  the  tiring  of  can- 
non. Upon  clofe  infpedion  the  fact  appears  to  lake  place  thus. 
The  bubble  of  hydrogen,  containing  phofphorus  in  folution, 
rifes  and  takes  fire.  Phofphoric  acid  is  fcparated  in  the  form 
of  while  fmoke;  through  which  denfe  mals  the  vxpanfive  ac- 
tion is  direded  upwards.  A  fluid  opaque  ring«  denfer  than  the 
atmofphcre  is  thus  formed,  the  inner  furface  of  which  15  made 
to  afcend  by  the  rapid  flroke,  while  the  external  part  has  re» 
ceived  little  or  no  impulfe.  The  natural  confequence  is  a  quick 
rotation  of  the  ring,  from  within  outwards,  which  (hews  itfelf 
to  the  fight*  and  feems,  in  fome  manner  or  another^  as  if  it 
kept  the  parts  together. 

How  to  meafttre  ihc  Contents  of  any  Pipe  by  a  very  ready  Methoi* 

Contents  of  any      MY  ingenious  correfpondent,  Mr.  Woolf,  fometime  ago 
pipe  in  pounds    gave  me  a  ready  method  of  meafuring  the  contents  of  a  pipe^ 

or  gallons.  r  11 

as  ToUows: 

Square  the  diameter  in  inches,  and  the  product  will  be  the 

number  of  pouii.N  ol  water  in  every  yard  lenglh  of  the  pipe. 

Or  if  ihe  lafl  ligure  be  cut  off'  or  conlidercd  as  a  decimal,  ihc 

iL-inaining  figuiek  \vi!l  give  the  ale  gallons  in  the  Vdrd. 
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Ltiter  from  Mr,  Ezbkikl  Walker,  on  the  Methods  of  oh* 
fcrring  the  Longitude  at  Sea  ;  with  an  Exhibition  of  the  very 
great  Accuracy  of  the  mean  ReJUlt  from  a  Number  qf  Chra» 
nometen. 

To  Mr.  NICHOLSON. 
SIR, 

L  HE  two  rood  approved  methods  of  finding  the  longitadeLsB^endefeaad 
«t  fca,  are  thofe  by  lunar  obfcrvations  and  by  time-keepers.  ^|[»JjJ|J^^£," 
Although  thofe  methods  are  now  brought  to  conliderable  per« 
fedion,  yet  they  can  only  be  looked  upon  as  in  a  progreffive 
ftate  towards  that  point  of  preciiion,  at  which  the  aflronomer 
and  the  artift  have  long  been  labouring  to  arrive. 

The  lunar  theory  is  fltll  but  imperfe^Iy  underftood;  but  per- Both ; 
baps  the  time  is  at  no  great  diftance,  when  it  Qiall  be  as  well  ftiUiBprofnUca 
known  as  the  theory  of  any  other  planet.  Nor  is  It  unphilo- 
fophical  to  fuppofe,  that  fome  property  of  matter,  which  is  at 
prefent  unknown,  may  hereafter  be  difcovered/  by  means  of 
which  a  time-keeper  may  be  fo  conflruded  as  to  perform  as 
well  at  fea  as  a  regulator  on  (hore. 

Thefe  are  conjedlures,  though  probable,  that  I  (hall  not  in- 
fift  upon  any  further,  but  proceed  to  inquire  into  the  merits  of 
the  two  methods  in  their  prefent  flate  of  perfeQion. 

Vpl.  Vm.— Jwwe,  1804^  F  The 
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T^  ia»perr«£)»cin  of  [kt  Uwu  nietl>od  is*  Ibai  tn 
of  bad  weather,  or  the  moon's  not  bcirg  above  the  honseon, . 
fometinies  happens  that  the  necclTary  obfervalioni  ciipnol 
taken  for  many  weck^.    And  tlicfc  Inn^  t 
lunar  obferv^tion  juid  anoUier^  mull  for  t 
fame  caufes ;  and  thofe  caufes  are  fuch  as  no  human  art 
remove. 
o>f  the       La  Peroufei  in  his  vQy^ga  round  (he  vvorl^^  wa»  at  oop 
''y^ob-  ^^^^  ^  ^  ^*y*  without  taking  a  finglc  ftinar  obrcrvation  ;  bat 


mMloMby 


i.p| 


imp€xf(| 


had,  within  ihskt  time,  20  obfervation^  by  hU  time-k^ 

At  another  time  during  the  fame  \o)'age,  2^  days  e 
^^^L  without  a  lunar  obr«rvation  ;  but  lie  had  20  obferval 

^^^^^^^  his  time-keeper.     Lord  Hugh  ^c^inour,  in  his  vovag 

^^^^^^M  We(l  Indies  itv  the  year  I7Q(),  had  been  at  Tea  near  Ok  vv 

^^^^^^*  before  the  (yt{\  lunar  ofafervalion  «ras  obtained,  in  tvliich 

^^^^H  riod  the  longitude  had  been  obt^iincd  '30  times  by  hU 

^^^  keepers 

^     Tiffi«^k«cpert        What  ha%  juft  been  mentioned  fets  time-keepcrs  in 
—-    ^,  ^      fiivourable  light,  but  it  remains  to  inquire  mlo  their  i 

tions,     1.  A  lime-keeper  may  llop»     2.  It  nta\    ' 
3,  It  ma)  not  be  wutind  up  Ihftni^v 

And,  4.  It  U  liable  to  other  accidentSj  even  in  the  rnofi 

t_  fut  hand%.     But  thcfc  are  defects  which  may  be  reniovedi 

m  a  refult  obtained,  which  will  be  more  perte^  than  by  any  ti 

keeper  that  hai  yet  been  made, 
Method  «f  ob-  The  method  which  f  have  to  mention  ntuA  be  known 
•erfca  *  ^nr  ^^^y  gentlemen,  as  I  had  the  honoar  to  lay.  it  before  the  co 
|ri»timc.lce«|>.iniffioners  of  longitude  in  the  year  1783.  Tiie  mctj^od,  ho 
pi;  propofed  ^.y^f^  ffcms  ejtiier  very  little  known,  or  not  roach  attend 
to.     La  IVroufe  made  no  (ife  of  it  in  his  voyage  round  I 

^  world;  hence  it  may  be  fuppofcd  that  tt  was  unkjQowti 

France  at  lh«t  time.    Nor  n  it  once  mentioned  by  Mr*  Wi 
^^  in  hix  excellent  (realife  on  the  method  of  finding  the  ; 

P^  at  fea  by  tiaie-kecpers ;  although  he  had  '•  been  \ 

Otate  with  the  fubjc^  fiuf  near  forty  years" *. 
Irtonfi^i  tn  The  method  which  I  have  recommended  depend*  opon 

Jj^[|!^^*^^*^*'" particular  ufc  of  time-keepers  as  diey  arc  now  cotiOruB* 
bcr of  machines*  Altliough  the  beU  ttmc-keepi-r  be  too  imperftd  a  inathine 
be  depended  upon   tor    detttrminmg   ihc   longitude  in 


Tiffi«^k«cpert 

my  Aop{  or 

nty  alter  \  or 

be  neglede4  in 

J-indki  up;   or  ^^ 

aujr  fuffer  from   ,    o       ^ 


ttpw'^rdj  of  lo 
yean  ago. 


Prtf  cc  to  W;il#s  on  the  longitude,  p.  5. 
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iwyaget,  yel  if  fiye,  fix,  or  more,  be  taken  to  Tea  in  the  fame 
lhip>   the  longitude  computed  by  each  feparately,  and  the 
nean  of  their  refults  taken,  it  will  come  exceedingly  near  the  - 
truth,  even  at  the  end  of  three  or  four  months.. 

Another  very  great  advantage  refalting  from  thii  method  is,  Tiiii  mtthod 
that,  (bould  one  of  the  time-keepers  flop*  it  may  be  fet  going  ^^of  negled 
f  gain  by  the  reft ;  or  fliould  one  of  them  be  found  to  go  very  in  wlndio|  ap, 
inDDrredly,  iu  rate  may  be  rejected,  and  the  lo&gitude  ftill 
determined  by  thofe  which  (hall  be  fuppofed  to  go  well ;  in 
Ihort,  this  method  is  almoft  intirely  free  from  all  thofe  acctdents 
to  which  a  fingle  time-keeper  h  liable. 

The  two  following  examples,  which  are  taken  from  the  rates  and  affbrdi  a 
of  chronometers  that  have  been  determined  in  fixed  obferva-       ^^  J^^g"^ 
lories,  will  (how  the  perfediion  of  this  method  more  cliearly.  Esampio* 
In  the  firft  example,  which  contains  a  period  of  50  days,,  there 
are  only  two  inflanccs  in  which  this  method  differs  fo  much  as 
a  fingle  fecond  from  mean  time.     In  the  fecond  example,  con- 
taining a  period  of  fix  weeks,  the  greateft  error  on  any  one  day, 
doring  that  time,  is  only  y\9,  and  the  total  error  at  the  end  of 
that  period,  is  only  1^9. 

It  may  be  faid  tliat  thefe  are  favourable  fpecimens,  but  fup-If  die  chreao- 
pofing  that  thefe  chronometers  had  gone  ten  timet  uorft  than  fo^^Sr^tlmM 
they  did,  the  greateil  error  in  the  firft  example  would  have  worfe,  the  emr 
amounted  to  no  more  than  U ".3 ;  and  the  greateft  error  in  the  J^"J^'^*  **^ 
fecond  example  would-  not  have  exceeded  a  fingle  minute.         minute  per 

awath. 
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FIRST  EXAMPLE. 


Table  of  the  M. 
iafoftfaitt 

1    Mr.  AmM't  Chronometer*,    l^i^^^  p^-i^ 

Total  Eiror 

of^Thrte 
Chronome* 

tS^'Z^ 

3 

Daily  Rate 

Daily  Ran 

1     K.ICC  or 
Daily  Rate  Three Cbro- 

nrali. 

r 

of  No.  36. 

ofNo.  $1. 

•f  No.  59.   nometcTk. 

ten. 

Feb. 1779 

Feb.l7?2 

Feb.  1783 

] 

+  0".79 

-  0".3 

-    1".5 

-  0",33 

-   0".3S 

2 

-  0  .15 

-f   1   .1 

1   .5 

0  .IS 

0  .51 

3 

+  0  .15 

-  0  .4 

+  0  .3 

+  0  .02 

0  .49 

4 

0  .00 

+  0  .5 

0  .7 

0  .40 

0  .09 

b 

-    1   .16 

0  .0 

0  .0 

-  0  .39 

0  .48 

6 

+   1  .34 

-  0.7 

-    I   .6 

0  .32 

0  .80 

7 

0  .81 

1   .3 

0  .4 

0  .30 

1   .10 

8 

-  0  .26 

0  .0 

+  1    .4 

+  0  .38 

0  .72 

9 

+  0  .5(5 

0  .5 

0  .2 

0  .09 

0  .63 

10 
U 

0  .07 

0  .0 

0  .6 

0  .22 

0  .41 

-  0  .45 

+  0  .2 

0  .0 

-  0  .08 

0  .49 

12 

0  .39 

0  .3 

-  J    .2 

0  .43 

0  .92 

. 

13 

0  .25 

0  .6 

0  .4 

0  ,02 

0  .94 

14 

0  .35 

0  .9 

+   I    .* 

+  0  ,65 

0  .29 

15 

1   .48 

-   0  .9 

1   .2 

-   0  .39 

0  .68 

16 

+  U  ,Of\ 

!        0  .2 

0  .2 

+  0  .03 

0  .eb 

17:        0  .30 

0  .5 

2  .2 

0  .67 

4-  0  .02 

18-0  ,5^ 

.   0  .7 

1    .4 

0  .01 

+  0  .06 

19         0  .77 

C)  .1 

1   .6 

0  .24 

0  .30 

•20 

;       0  .90 

0  .9 

-   0  .6 

-   0  .80.  -   0  .50 

1  .. 

'Z\ 

0  .00 

0  .0 

^■A-  0  .2 

+  0  .07|         0  .43 

22 

1   .55 

0  .0 

•    1   .8 

0  .08          0  .35 

23 

0  .+S 

+   1    .0 

0  .6 

0  .37    +0  .02 

2+ 

0  .7() 

0  .7 

1    .(J 

0  .51          0  .53 

25 

0  .29 

0  .9 

1   .-> 

0  .60 
-  0  .29 

1         1   .13 

26 

0  .6.S 

1   .0 

-1.2' 

0  .84 

27 

1   .74 

1    .1 

0  .8 

0  .4S'         0  .36 

28 

0  .4J) 

0  .1 

+  0  .5 

-f-  0  .OU         0  .40 

Mar. 

1 

1    .S(^ 

0  .4 

0  .7 

-   0  .LV>          0  .15 

2 

—  0  .so 

-   0  .7 

f    I   .S 

-f-  0  .lOi  -1-  0  .23 

SECOND 
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SECOND   EXAMPLE. 


iMr.  Afudgc^g 

Mr,  Ar- 

Total    Error 

Table  of  ch 
other  cbno 
ten* 

ChrflfUfmfUrs, 

nold*.i 

Mean  Daily 
Ratfsf 

Thrie.     , 

ttf  Three 

G 

reen. 

Blue. 

ISiiK   Sfl. 

Cbrofvoiae- 

rrw% 

Duly   Rice. 

Oitiy 

Rate. 

Daily   Rate, 

[En. 

Ij 

— 

1^  Vd 

-   0 

^'.27 

-    O'.S 

-    0^.56 

-  o".ot; 

2 

.6\ 

+ 

M 

0  a 

.22 

0  JS 

3| 

.97 

Mi 

+   0   .1 

,42 

I   .20 

V 

.64 

.40 

0  .3 

.24 

1  «44 

5 

A6 

.1*^^ 

0  ,1 

.07 

1    .51 

6 

.11 

.05 

.05 

I    ,56 

7 

.64 

.41 

-   0  .8 

.62 

2  .la 

s; 

.47 

.57 

0  .7 

,58 

2  ,76 

y 

.33 

J% 

1   .1 

.53 

3  .'29 

10 

.09 

A^[ 

0  .7 

,71 

4  .00 

n 

.05 

"!30 

0  A   1 

,15 

4  AS 

]2 

.74 

.37 

+  0  .1 

,33 

4  .4« 

13, 

Jfi 

a2 

0  .7 

+        .07 

4  .41 

14 

+ 

.04 

+ 

.o» 

0  .2 

,11 

'  4  .30 

15 

+ 

.05 

.33 

0  .5 

,06 

4  .24 

-• 

id 

— 

•26 

,34 

-  0  .d 

-        .40 

4  .d4 

. 

n 

*oo 

,45 

1    .2 

.^5 

5  J9 

16 

-1- 

,43 

4a 

0  .8 

.IS 

5  ,37 

IJ^ 

.Sti 

.4y 

0  .6 

.413 

5  .85 

20 

+ 

.07 

.19 

0  .0 

.04 

'5  .»9 

2i 

+ 

*3y 

.23 

0  ,0 

+       .05 

5   .64 

22 

.44 

.17 

+  0  .- 

A  6 

5   .(Jt* 

23 

.59 

.04 

+  0  .0 

AS 

5  .50 

24 

.49 

.46 

-   0  .2 

-        .06 

5  ,56 

2:^ 

,65 

.4fi 

0  .3 

.ov 

5  .60 

2*1 

.'/O 

.74  +  0.1    1 

.14 

5  .74 

27i 

.86 

+ 

.OK 

P  .3 

-h       .41 

5  ,:i:i' 

'i» 

.53 

.41 

1   .5 

.54 

4  .79 

!&> 

.74 

.H5 

r  .3 

.40 

4  .39 

30 

+ 

.67' 

.07 

0  .2 

.27 

4  .12 

ii 

1    .50 

+ 

.83 

t)  .<^' 

.9S 

3  44 

1 

.140 

.03 

1    .3 

.86 

2  .?a, 

2 

.87 

.23 

1    .0 

.55 

1   ,73 

3 

.63 

+ 

,02 

2  .6 

1   .03 

0  .65 

4 

1    ,28 

Aii 

0  ,4 

.61 

0  -04' 

5 

.43 

— 

.51 

2  .2 

.71 

+  0  .67 

@| 

,84 

"42 

0  .» 

.41 

1  .oa 

? 

.fi] 

.!« 

0  .6 

,34 

1   ,42 

a 

.25 

,64* 

0  .2 

-        .Oi^ 

1  ,3* 

9 

.38 

.54 

-   0  ,6 

.25 

I   .09 

^^ 

.41 

.39 

0  .2 

.ot; 

1    .031 

T 

n  — 

.S3 

— 

,27 

4-  2  ,Q 

4-       .92J  +    I  .95 

f 

¥ 
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iTeBce  the  From  thefe  examplet  we  may  fee  tlie  natare  of  forloitoai 

^te'*wU^'  evenU,  how  regularity  rifes  out  of  irregularity  i  the  error  of 

^Wftfin''«H,        one  time-keeper  correding  that  of  another  in  a  wonderfiil 

manner;  and  as  the  number  of  time-keepen  increafes,  the 

error  will  decreafe,  until  it  be  almoft  annihilated.    Con(e- 

quently  the  method  of  finding  the  longitude  at  fea  is  no  longer 

doubtful,  as  it  may,  by  this  method,  be  found  to  any  degree 

ofprecifion  that  may  be  ufeful  in  navifration. 

and  die  esp«nce     The  only  obje^ion  that  can  be  advanced  againfl  it  is  die 

iiiaoonfldenhk.  expence;  but  the  fum  of  two  or  three  hundred  pounds  bevs 

no  proportion  to  the  value  of  a  Britifh  fquadron,  nor  eten  to 

the  value  of  a  fingle  Eaft  India  (hip ;  and  this  fum  would  pD^ 

chafe  as  many  time-keepers,  at  their  prefent  reduced  prioei» 

M  would,  I  prefume,  be  fufficient  to  fecure  any  (hip  from  tint 

dan^   which  might  arife  from  the  want  of  knowing  the 

longitude. 


EZEKIEL  WALKER. 


lynn^  April  19,  ISCM". 


IL 

On  Galvanifm,     By  C.  Wilkinson,  ^• 

May  6,  1804. 
To  Mr.  NICHOLSON. 
SIR, 

-  -DeING  now  engaged  in  foroe  philofophicalleAures  at  Bath, 

Iccrer.  I  **ave  had  frequent  opportunities  of  converfing  with   Dr. 

Gibbes,  a  gentleman  of  coiifi durable  fcientific  information, 
relative  to  his  opinions  as  to  the  apparent  decompoiition  of 
water  by  the  galvanic  procefs.  As  many  gentlemen  of  emi- 
nence in  this  department  of  philofuphy  are  converts  to  bis  doc- 
trine, I  beg  leave,  tlirough  the  medium  of  your  valuable 
Journal,  to  ftate  the  outlines  of  Dr.  Gibbes's  theory  to  the  pub» 
lie,  with  a  few  curfory  obfervalions  which  have  occurred  to  me. 
I  am.  Sir, 

Your's  with  great  refpe6^, 
C.  WILKINSON. 
No,  \9,SohO'$qwtre, 

Soon 
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Soon  after  the  publication  of  the  valuable  difcovery  of  the *»*5 ^eeoau 
decompofitinn  cf  water  by  the  galvanic  procefs,  by  MefTrs.  byg«!vaniQn tkt 
Nicholfon  niid  CarliHe,  Richier,  an  eminent  German  philofo-  effcQ^  are  jio» 
pher,  obforviiig  tiiat  water  becomes  decompofed  by  wire*  placed  jjft^p^g,  '""^ 
at  a  con(iuerable  didance  from  each  other,  could  not  conceive  nfutftr* 
tbat  the  Time  identical  particle  of  water  could  be  influenced  by 
two  wire«  at  the  fame  inftant  of  time;  and  hence  he  conjec- 
tured that  I  ho  Lavoifierean  theory  relative  to  water  being  a 
compound  fubdance  mud  be  incorre6t. 

Dr.    Gibhes  fuppofes  water  to  be  an  elementary  principle.  Dr.  GibbM  fn^ 
and  that  the  two  gafes  which  are  produced  are  compounds.  J^  ****  "'Sli' 
Thus  the  oxygei)  gas  which  is  difengaged  from  the  zinc  end  plus  ekaricicyy 
of  the  battery,  is  taken  to  be  a  compound  of  water  and  pofilive  "^thchid««fw 
eledricity  ;  the  water  conHituting  its  ponderable  part,  while  miniu  ekc- 
the  hydrogen  gas  given  out  by  the  other  wire  connected  with  t^icity. 
the  copper  end  of  the  battery  is  concluded  to  hive  water  alfo 
for  its  ponderable  part  in  a  date  of  combination  with  negative 
ele6lricity. 

Dr.  G.  condders  poiitive  and  negative  eleflricity  as  two  That  plui  ud 
didind  principles,  which  when  in  a  date  of  uniorj  conditute  «n«nu« eleftridry 
caloric.     Thus  in  the  explofion  of  a  mixture  of  oxygen  and 
hydrogen  gafes,  the  two  electricities  enter  into  union  and  form 
caloric,  while  liie  refpedive  ponderable  bafesare  precipitated 
In  the  dale  of  water. 

Upon  this  hypothefis,  the  circumdances  of  the  evolution  of  Hence  flame  and 
6ame  and  heat,  together  with  the  production  of  water,  are^**^ 
capable  of  explanation. 

Alfo  upon  this  fuppoGtion  fome  notion  may  be  formed,  why  »«!  thcfatvaak 
the  gafe*  are  produced  in   the  vicinities  of  each  wire,  and  ^    "™*™** 
why  oxygen  gas  mud  be  evolved  from  the  wire  connedicd  with 
the  zinc  end  of  the  battery,  and  hydrogen  gas  from  the  wire 
united  with  the  copper  end. 

This  ingenious  fuppofition,  which  does  great  credit  to  the  Examinatioa  of 
well-known  abilities  of  Dr.  Gibbes  in  the  fird  point  of  view**>«  «h«wy« 
feems  to  receive  additional  fupport  from  its  apparent  fimplicity. 
But  upon  more  minute  invedigation,  I  am  induced  to  think 
it  will  be  found  more  complicated  than  the  Lavoifierean  theory^ 
wd  by  no  means  fo  general  in  its  application. 

In  the  drd  place  it  diould  be  proved  that  there  are  two  fuch  Thctwoekant 
diftind  principles  ai  pofitive  and  negative  eledlricity ;  and  in  P^i^^P""  »* 
fapport  of  this,  the  experiments  of  Eeles^'Symner,  Atirood,'^^ 
lie.  itfe  by  no  means  copclufive. 

When 
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Wbai  puro  ammonia  it  expofed  to  the  i^aTvamc  iAIoo.  we 
liave,  as  before,  bydfc»^m  from  one  wirf'.  and  nitrogen  from 
the  other.  How  can  ihefe  produclioni  be  explained  opo 
principle  of  Dr.  Gibbcs? 

ThiAdble  phyfician  further  obrerves  that  oxidation  isa 
bination  of  water  with  tlie  metallic  body,  confonant  lo  tin 
opinions  of  Pricftley,  Watt,  and  otheri. 

When  a  galvanic  pile  is  placed  under  a  receiver  fitoi 
over  water,  while  the  galvanic  proceft  goe*  on,  by  having 
metallic  circuit  from  the  top  to  the  bottom  plate,  a  loft  of  til 
enfues^  and  which  ts  found  to  be  the  pure  part  of  olmofp 
air:  if  the  pite  be  placed  in  an  exhaufted  receiver^  the  gifva* 
nic  procefs  is  very  trivial,  and  the  plates  very  (lightly  ox)  dated. 
How  upon  the  principles  of  Dr.  Gibbes  can  we  explain  tbefc 
phenomenal  If  oxydalion  be  merely  the  coinbii  -  oier 

with  the  metal,  why  fliould  the  pure  part  of  ati  ^  tc  air 
be  thus  Htfparated  while  the  mcLais  are  in  immediaie  coiitid 
with  {o  much  water  ? 

Whether  galvanrfra  be  the  caufc  or  the  efTe^l  of  the  chemi^ 
change  induced  in  the  metallic  fubftance,  Uiey  appear  lo  me  \{ 
be  contemporaneous  rcfttlls,  fimtlarlo  what  appears  in  ibei 
merfion  of  iron  in  a  folution  of  the  fulphate  of  coppert 
whether  the  iron  be  dlfTolved  prior  to  the  copious  precipi) 
no  experiments  I  am  aware  of  can  decide.     From  vj 
eircumdances  it  appears  that  oxydation  cannot  take  place  at 
Jefs  the  combined  de^rjcily  of  the  metal  be  capable  of  beii 
difcngaged.     This  is  rendered  evident  in  a  very  happy  expcri 
nent  of  Dr*  Arti,  who  having  been  the  aHbciale  of  themucl 
lamented    Humboldt*  in  hj^  fcieniific  purfaiLs,  may  now 
deemetl  more  acquainted  with  the  minutiae  of  galvanifm  ti 
any  other  perfon.     This  gentleman  has  remark<fd  that  when 
plate  of  zinc  is  immerfed  in  a  wciik  folution  of  fulphuric  aci< 
and  water,  a  decompufition  lakes  place,  the  ox)  gen  bafc 
bines  with  the  metal,  while  the  hydrogen  is  difengaged  in  d 
gafeous  flale.     When  a  plate  of  filver  is  immerfed,  no  decor 
poiition  lakes  place  ;  the  very  inf^ant  a  conta^  is  tiFe^ed 
Iwecn  the  two  meialR,  whetficr  by  portions  out  of  tiit  tluid 
in  the  fluid,  then  the  filver  is  immediately  a^ed  on  and  dil 
engages  hydrogen  alfo^  and  ilfelf  becomes  oxydated. 

•  Humboldt  died  lately  tt  Acapulco,  of  the  yellow  fcfcr,  wnue 
atteropcing  to  pcrfefl  his  geological  obfcrvations. 
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In  the  firft  inftance  the  evolution  of  eleflriciCy  appears  to  be  ExpUaatMib 
therefultof  a  chemical  aflion  of  the  fulphuric  mixture  on  the 
sine*  while  in  the  latter,  no  adion  is  induced  on  the  filvertill 
fbme  alteration  is  effeftedas  to  its  ele£trical  flate;  as  we  well 
know  from  other  galvanic  experiments,  that  of  zinc  and  filvcr« 
when  thai  combined,  the  zinc  evinces  pofitiveligns,  and  filver 
jwgative ;  it  is  hence  evident  that  an  abflradion  of  eledtricity 
from  filver  is  requifite  prior  to  its  capability  of  being  a6ted  on 
bj  the  fulpharic  acid. 

If  I  might  prefume  to  fubmit  to  fome  of  your  chemical  Addltraoalic- 
naderit  an  examination  of  fuch  compound  of  filver  as  may  "i^^* 
thui  be  efTcded ;  a  fulphatc  of  filver  is  actually  formed,  it 
night  lead  to  fome  important  difcoveries.  I  am  every  day 
more  and  more  perfuaded  that  light  and  ele^ricity  arc  tlie  two 
moft  adive  agents  we  poflefs,  and  a  more  minute  enquiry  into 
their  refpe^tive  energies,  I  have  no  doubt,  would  enable  us  to 
explain  many  phyfical  changes  in  tlie  material  world,  with 
which  we  are  at  prefent  perfectly  unacquainted. 

The  very  intenfe  light  difengaged  from  charcoal  by  means  intenie  light 
of  my  extenfive  apparatus,  has  occafioned  me  to  be  frequently  '|]^5j!.]JU*^ 
hoDoared  with  the  attendance  of  Dr.  Hcrfcliell ;  from  fome 
cooverfation  I  have  had  with  him,  I  am  in  hopes  he  will  be  in- 
duced to  inftitute  fome  experiments  relative  to  the  evolution  of 
light,  fo  nearly  approaching  to  folar  light.  If  thefe  lliould  be 
conduded,  I  (hall  do  myfdf  the  honour  of  fiating  them  to  the 
pablic  tlirough  the  medium  of  your  valuable  Journal. 


IIL 

On  the  Formation  of  Sn(m\    By  G.  A, 

To  Mr.  NICHOLSON. 


SIR, 


X  H£  remarks  contained  in  the  enclofed  pages,  may  not, 
perhaps,  evince  any  originality  of  thought,  nor  more  than  would 
occur  to  the  rood  fuperficial  obferver;  yei  the  fuggeflions  of 
ibme  perfoni,  frequently  lead  to  the  obforvaiion  of  valuable 
&Qs  by  others.  Therefore,  Sir,  you  will  make  whatever  ap- 
plication of  the  paper  you  confider  befl. 

If 


osr  ftNov, 


ff<ai(i|:  the 
mode,  4cc# 


If  yott  Ihifik  it  worthy  of  infertion  m  your  valuable  Jourftili 

it  will  be  confulercd  a-s  an  honorary  tibligatton  conferred  ooj  * 

Yottf'i,  moft  refpe^lfiiliy,  I 

2U  April,  150  V.                                                               G.  A.  I 

The  frequent  changes  of  the  weather  that  have  take©  place    | 
during  the  Uit  winter,  havinij  induced  me  to  direQ  my  ■lien*, 
tion  to  meteorology;  I  conl'ef*,  that  the  manner  in  which  pM- 
lofophtrs  accouiit  for  feme  of  the  phenomena  that  occur,  U  p  »{, 
to  me,  altogether  fatisfaflory. 
«-fapp<>fe<l  to  tx      It  u  not  furprtzing,  that  eledlricity  (with  the  timnedi 
ekalkii^'^        agency  of  which  we  are  Ti  little  acquainted)  thould  be  re 
Hjrted  to,  as  the  grand  agent  in  all  meteorological  pi 
Accordingly  we  find,  that  fnow,  and  indeed  evtr  irj 

of  weather  wo  experience,  is  conQdered  to  be  more  or 
efl*eO<Hl  by  the  eledric  fluid. 

Snow  is  generally  fuppofed  to  be  the  vapourt  of  the 
phere,  dikngagcd  by  the  clcrlric  fltiid,  and  frozen. 

But  it  appears  to  me,  tl»4t  before  we  receive  fa  vag««  a^_ 
explanation,  the  following  qiieflion*  might  bcafked:- —  ^M 

What  are  the  vapoar*  of  ihe  atmofphtirc  coti      '       '' 
By  what  laws,  and  in  vvhat  manner  docs  tii 
nBt  either  in  the  formation  of  fnow,  or  b&  a  component 
of  it? 
KIraricit?  fup-       I  ^^^  "^^w  offer  a  few  remarks  to  tlrengihen  a  fuppoCtic 
pofcd  not  tifta'  thai  the  eleflric  fluid  is  not  engaged  in,  or  in  the  leaft  eHcntij 
to  the  produ^ionor  exifteflte  of  fnow» 

By  an  attentive  obfervation  of  all  the  circumrtances  that  hai 
attended  the  fall  of  fnow.  during  the  lull  winter,  I  have, 
atinoQ  every  inHance,  tuund  (hat  it  is  accompanied  with, 
rather  preceded  by  a  change  of  ihe  wind ;  and  that  the  win* 
previous  to  the  fall  of  fnow,  blew  from  fome  point  betw< 
the  x^uutltt  and  the  tl'tfl;  and  afterward  trom  fome  point  b< 
I  ween  the  Eq/l,  and  the  NQxth-lVeft,* 

•  If  it  it  obferv«d,  that  wc  foinctlnics  have  fnow,  without 
wind  changjing  to  any  of  the  points  ibovc-mmtioned,  or,  n*fl 
*witbiut  A  *viJihU  change  to  \xt\  yet  it  docs  not  militate  againil  li 
following  rcnjark«i  for  il  has  beenobfcrvcd  by  aeronauts,  ihttdii 
ferrnt  ft  rata  of  air  blow  from  iftpofiti  fnnti  at  the  fame  limc^- 
Therefore,  notwithfianding  m  fouth  wind  may  prevail  at  the  furfa 
of  the  earth,  a  fuptrior  ftratuni  may  blow  froin  the  North* 


tiai  to  fnow ; 

•"but  a  change 
•fwiad. 
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Sudi  bdag  the  fkBs,  ii  it  not  probaUe,  that  a  change  qfthe 
vmd  ii  the  cauft  efjkow  f 

Now  let  us  examine,  whether  fuch  a  caufe  will  produce 
fnch  an  effect. 

The  winds  that  blow  from  any  of  the  points  between  the  Warm  wuida 
Soiah  and  the  Wcfit  by  coming  from  warm  climates,  and  paflf-  ^^^^^\^i^ 
ing  over^  perhaps,  a  very  large  trad  of  water,  where  there  vapours  in  (bov* 
is  a  powerful  evaporation  going  on,  muft  pofTefs  a  very  great 
degree  of  humidity,  and  are  mod  commonly,  of  a  temperature 
between  45?  and  60^  of  Fahrenheit. 

The  winds  which  blow  from  ^y  of  the  points  between  the  Namety>  nortK. 
Etft  and  the  North-W^,  by  coming  moftly  from  fnch  high  J^jj'x  'EjL'* 
ktitodes,  and  palfing  over  immenfe  fields  of  ice,  where  eva-  windi! 
poration  is  undoubtedly  greatly  impeded,  cannot  be  fuppofed 
to  contain  much  water  in  folution,  but  muft  bring  with  them 
very  great  degrees  of  cold. 

Now  let  us  fuppofe  that  a  north  wind  of  any  temperature 
between  32^  and  0^  (which  it  generally  is,  in  fuperior  ftrata 
p[  the  atmofphere)  meets  a  fouth-weft  wind,  as  before-men- 
tioned, the  confequence  will  be,  that  the  intenfe  cold  which 
accompanies  the  former  will  convert  the  water  with  which  the 
latter  is  impregnated  into  ice ;  and  the  inftantaneous  applica- 
tion of  cold  is  probably  the  reafon  why  fnow  is  produced  in 
what  we  ca\\  flakes  ;  for  before  the  vapour  can  concentrate  it- 
felf  into  large  particles,  or  drops,  it  is  arreted  by  the  intenfe 
cold. 

In  this  view,  the  formation  of  fnow  appears  to  be  a  beau-  Formatloa  of 
Cifal  chemical  phenomenon;    for  the  warmer  air,  having  ^foom* 
greater  affinity  for  the  colder  air  than  it  lias  for  the  water  which 
is  held  in  folution,  the  water  is  difengaged,  cryftallized  by  the 
cold,  and  precipitated  in  the  form  of  fnow. 

It  is  generally  obferved,  that  it  is  unufually  cold  for  half  an 
hour  or  an  hour  before  the  fall  of  fnow,  and  warmer  after- 
wards. Might  not  this  be  accounted  for,  by  confidering  that 
Che  adverfe  wind  rou}^  meet  with  con/iderable  retiflance,  in 
cflfisding  either  a  union  with,  or  a  pajfa^e  through  a  flratum  of 
•tr  farcfaarged  with  water,  and  confequentiy  muft  be  in  a  great 
degree  refleded  back  again^  not  in  the  perpendicular,  but  as 
fidit  from  a  center^  in  an  oblique  diredion,  part  of  which  mud 
(fefeond  to  the  earth.    And  it  will  undoubtedly  be  warmer, 

afler 


9K  iSOir, 

%fiet  llie  firatttm  of  north  wind  has  either  f&roed  s  pnHSkip 
through  or  cffe6!cd  a  union  with  the  foath-weft  wind*^ 

Though  I  have  not,  in  the  prcceHinj;  obfirrvationft  confi* 
dcred  the  electric  fluid  as  at  all  eiTL-nliuj  to  the  prodii^ba  U 
fnow,  yet  I  do  not  deny  tl»r  prcfcriLe  oi  it.  That  fnow  con- 
tains the  cle^ric  fluid,  cannot  be  doubted;  btil  il  doo  not  y. 
low,  that  the  laltcr  is  necqYary  to  Ihc  exiftcnce  o*  the  forniCf. 
We  know  ot  no  lubllance  ni  nature,  liial  is  i  '>a1 

fubtilc  tluid ;  it  fcenK  to  pervade  alt  hodict  w  ii ;  mc 

fecUity  as  caloric.  Tliercfore,  1  hough  fnow  indica.!©*  cleari- 
city,  it  is  probably  no  more  than  it  has  acquired  in  it'^  ^-  /r.  — 
through  an  ultrClrified  atinolphere. 

If  iliofc  who  i\re  much  more  competent  to  the  *  .y- 

fclf,  would  direct  their  attention  to  this  moll  inlc/Li.  ^^  .  -.r.ch 
of  natural  plitlofophy^  I  am  inclined  to  think,  they  would  dtid 
the  rcfult  of  their  enquiries  highly  gratifying.  Meteorology 
cannot  be  conlldcred,  but  as  yet  in  a  llale  of  infancy ;  for  the 
greater  part,  our  knowledge  of  it  is  hypothefcs,  which  we 
cannot  fuppori  by  experiment.  Therefore,  it  is  only  by  a  dofc 
obfervalion  of  (acts  accompanied  hyjull  inferences  drawn  from 
tlienir  that  wc  can  arrive  at  any  degree  of  certainty  on  tiiis 
complicated  fubje^. 


IV. 

Medico  Chemical  Hefearchesmi  the  rirtue$and  Prindpht  nfCr.n' 
(karides,     i?y  H.  B£AvroiL.f 

mi  X  HOUGH  the  animal  kingdom  prefents  us  with  only  ft 

^feT»«ions  on    f^^^a||  number  of  fubftancc*  of  ufu  in  medicine,  it  nnill  nu^ef- 
icbftriucSa 

tfieiefs  be  admitted,  that  among  thofe  we  pofTcfs  there  arc  iome 

of  which  the  effl^Vis  To  certain,  fo  conllant,  and  fo  dctimle, 

that  if  we  were  deprived  of  them,  it  wouhi  be  diflicult,  and 

perhaps  impo0ible,   tofiadoiliers  to  fupply  their  place. 

Cantliarides  are  of  this  number  J  their  nin<le  of  ni- 

vcrfally  known,   together  witli  the  advantage*  tr  ^  lis 

many  difordcrs.     It  is  not^  therefore,  to  be  woodared  that  Uie 

♦  The  water  gives  out  lieat  in  coiigclttion.     VUt  Irwinr*  BlKki 
Crawford,  Sec. 
t  Att/iaUjJ^GbimiifXLyilLliff* 

eKUtiiinatjo«i 
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cxammatioa  of  thefe  infers  (hoald  have  engaged  the  attention  Bsperfnuii  aii4 
^  celebrated  phyficians,  and  that  their  analyfis  ihould  have  **^^^^  ^ , 
been  frequently  attempted  by  chymifis. 

The  principal  aim  of  all  thofe  who  have  operated  upon  this 
Baterial,  has  been  to  difcover  whether  the  blithering  property 
which  it  fo  eminently  poflTelTes  does  generally  appertain  to  all 
the  parts  of  the  animal,  or  whether  it  do  not  rather  reflde  in 
feme  peculiar  matter,  which,  independent  of  the  parts  which 
accompany  it,  is  capable  of  afling  aloncy  and  producing  the 
efftfds  which  are  obfervabie  by  the  entire  cantharides. 

It  is  undoubtedly  needlefs  to  repeat  in  this  place,  what  has 
been  fiud  and  done  refpedling  this  obje£l;  but  it  is  eflential  to 
renark,  that  no  one  before  Thouvenel  purfued  that  courfe 
which  could  lead  to  the  folution  of  the  problem  offered  for 
oonfideration ;  and  accordingly,  we  muft  confider  the  period 
in  which  tliat  phy,iician  publiOied  his  experiments  on  cantha- 
ridety  as  theearlieft  time  in  which philofophers could  indulge 
the  hope  of  afceitaining  fome  pofitive  information  refpe£ling 
the  nature  and  properties  of  the  immediate  material  of  thofe 
iofeas.   . 

But  while  we  render  j  alt  ice  to  the  labours  of  Thouvenel,  we 
null  confeft  that  he  has  not  carried  them  to  an  extent  anfwer. 
able  to  his  happy  commencement.  For  he  has  negleded  fome 
•f  the  moil  important  que(lion<:,  and  among  others,  thofe  which 
relate  to  the  veficatory,  diuretic,  and  aphrodifiac  properties  of 
cmtharides. 

It  was  to  fupply  in  fome  menfurc  the  deficiency  of  that  re- 
fpefiable  pbilofopher  upon  (he  above  three  points,  that  Citizen 
Beaupoil  has  thought  fit  to  undertake  a  new  examination  of 
caotharides.  The  paper  in  the  annals  confiUs  of  an  extract 
firoin  his  memoir,  by  Citizen  Deyeux. 

The  author  divides  his  dinbrtation  into  four  parts. 

In  the  lirtl  he  gives  a  rapid  (ketch  of  the  fpecitic  properties 
of  cantharides;  the  methods  ufed  for  colleding  them,  and  the 
preparations  to  which  they  are  fubjeflcd  previous  to  their  in* 
Irodudion  to  the  market  as  an  article  of  commerce. 

In  the  fecond  he  gives  a  flight  Mftory  of  the  ufe  and  appli- 
cation of  thefe  infe^A  from  the  time  of  Hippocrates  to  the  pre- 
ftnt  period. 

In  the  third  we  find  an  acturale  outline  of  the  attempts  made 
by  cfayniftsto  aiialize  tlii^  cantharides,  as  well  as  an  accounLof 
hia  own  particular  experiments  and  their  refults. 

The 


0)f    CAKVilAllPIt* 


I     The  fmtnh  containA  every  ttiinij;  which  r«la(«t  Gttte ^kfk^ 
oliii^ical  eliayi  tunde  wiih  thefe  animats;  the  «fi49^  pcodoert 

by  (heir  exhibition,  %vbelher  tntrrnally  orexiernally;  mud  laMj, 
obfervaUonx  rciUtive  to  the  opening  of  the  bodie*  of  tv^tni 
do^%  to  which  (he  author  Ititd  given  eilher  the  entire  cantha* 
hdcn,  or  the  diilcrenl  imtncdiaie  maleriali,  wliich  hefoimnted 
by  means  of  hw  ptocelTei, 

A^  the  Ftril  and  recond  parts  contain  notliiog  ftiore  ckmitlo 
be  met  with  in  various  authors,  it  ii  unnrcclTary  to  Atlend  to 
tiiem,  and  accu/dingly,  the  abridger  ha^  cunhned  liimfcll  to 
the  third  j>art.  in  which  the  chemical  hcit  are  gJYen. 

Thouvcuel,   who  waftlhe  firft  raliooafeKp  r  on  obu 

tharidcs  ipaJe  ufc  of  water  and  alcohol  (o  i'  e  folttlilt 

pairUnf  ihefe  infcd%  and  iho  rcfultR  he  obUMten  were* 

t«  A  yctlow  r^difh  extrat^ive  matter^nf  aH^rp  bittcf  taAe, 
rerembliiig,  ajt  he  fays,  that  of  nnlj,  but  le(%  acid. 

2.  Another  yellow  matter^  of  a  paler  colour  than  the  formu, 
and  ticafty  infipid. 

3.  A  fally  matter,  of  a  green  colour  and  acrid  tafte,  poflel^ 
iiig  Iho  fincll  by  which  (he  entire cantharides  are  diiltngutilMd. 

4.  Lafily*  A  parcivchymaiou^  matter. 

Citizen  Beaupoil  obtained  fimilur  produifls;  but  he  not  only 
afcertained  their  exiftence,  but  examined  them  feparately^aiid 
in  thi^  it  i»thal  the  diflerence  between  hit  Iabour9«  and  tiiofc*] 
of  Thou  vend  principally  coufifi*. 

H*:  lirft  obfefved  thai  ihe  aqueous  folution  of  the  pccvAiM 
extradivaia«li*Jr  afl'orded  by  cantharides,  d»x'5  not  fail  ta  on- 
detgo  a  kind  of  alteration  when  espofed  to  the  air;  that  ti 
flu  id  becomes  turbid,  affords  a  yellowilh  precipitate,  which 
qtiircs  a  peculiar  odour ;  becomes  co%*ered  willi  a  vifcid  pelUch 
eiTiilting  a  fcetid  ammoniucal  fmell;  and  that  when  it  has  ar« 
rived  at  tint  terfn»  tU^  fluid  no  longer  exhibits  any  feiij 
change,  ff c  ^flcrwurds  remarked  that  the  fotulion  here 
tioned  bel«*rc  it  und«*rgoes  thole  changes  \%  hioh  are 
by  CKpolure  to  the  an-,  ftrongly  reddens  the  lm6^ure  of  tut 
fo!e;  that  when  whvd  with  rccjified  alcohol  or  ether»  ii 
Conie«  divided  into  two  partVj  pearly  equal ;  the  one  poiTeilini 
ihi:  fornj  of  a  btu k  adhefivc  precipitate,  infoluble  in  alcoht 
and  liie  other  thai  ot  a  yejluw  brown  matter,  \ery  fotubie 
ihatduii. 

f  /At  Condufim  in  &t^ca:(.) 
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V.       ■ 

Defcription  nf  a  Gtthnnic  apparatus  affording  a  large  Surface 
for  Oxidation,  and  convertible  into  one  or  more  Plates  at  pica* 
fare.     By  I.  R.  I. 

To  Mr.  NICHOLSON. 

SIR.  Edinburgh,  May  10>  1804^ 

1  Ahl  much  flattered  by  the  notice  that  you  and  Mr.  Wil- 
kinfoD  have  been  pleafed  to  take  of  my  late  communicaiion^ 
and  I  think  I  have  done  no  fniall  fecvice  to  fcience  by  draw- 
ing forth  from  both  of  you,  the  very  ingenious  difquifitions  to- 
wards the  oeconomy  of  galvanifm,  which  appeared  in  your  laft 
Journal. 

Your  defcription  of  what  may  be  called  a  Polychreft  trough,  Ifflprovement  ia 
feems  to  reach  as  near  perfe6lion,  in  tvery  requifite  property  ^  gjJvtnic 
forgiving  the  fliock,  or  deflagrating  metals,  as  could  be  wifhed : 
Yet  Uiere  is  flill  a  furtlier  improvement  which  has  fuggefled 
itfelf  to  my  mind  ;  but  as  it  is  probable  the  wade  of  the  zinc 
■would  be  more  conflderable,  I  mention  it  with  diffidence. 

It  appeared  to  me  in  fome  experiments  I  made  with  the  Corrofion  great- 
CDMroiine  de  tajfes,  that  the  metals  were  more  corroded  to  pro-  '^  in  the  ecu* 
duce  the  fame  efliefJ,  than  happened  either  in  the  pile  or  the  '^'** 

trough;  but  if  Mr.  W.'s  idea  is  jufl  (which  is  mofl  likely  to 
bti  from  his  great  experience  in  the  fcience),  that  the  efleA 
it  in  proportion  to  the  oxigen^tion  of  the  metal,  the  following 
plan  appears  the  i^cll  a(la[>ted  for  both  oeconomy  and  power. 

In  Fig.  3,  Plate  VI.  A  reprefents,  by  a  fide  view  or  fe6lion,  Defcriptim. 
a  plate  of  zinc  of  fix  inches  by  three;  in  its  centre  is  a  fquare 
piece,  from  which  rifes  another  piece  of  a  fmallcr  diameter, 
cither  fquare  or  round.  Thefe  projecting  bits  are  both  funk 
in  a  block  of  wood  fomevv  hat  larger  than  the  whole  plate,  but 
not  fo  as  to  pafs  througli  it ;  and  the  plate  mufl  (land  clear  of 
the  wood  and  every  part  of  the  cell,  hanging  entirely  by  the 
knob,  and  flrongly  ccnicnted.  A  bore  is  made  down  through 
the  thicknefs  of  the  wood,  in  a  line  with  one  through  the  fmall 
knob  of  the  zinc. 

The  copper  wire  B,  pafTcd  through  that  hole,  is  the  medium 
of  communication  from  cell  to  cell ;  and  the  fame  mode  may 

be 
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be  employed  in  forming  them  into  one  plate^  as  faggefted,  i8 
jrour  lail,  when  a  deflagrating  power  is  required. 

Tlie  intermediate  parts  expref*  the  wooden  blocki,  which  moi 
be  well  covered  with  cement  on  every  fide,  and  inferted  into 
grooves  as  the  zinc  and  copper  plates  ufaally  are. 

The  engraving  that  referred  to  my  lad  communicatioDf  was 
inaccurately  explained,  as  the  dolled  work  was  laid  to  cxprdi 
the  xinc,  whereas  the  acid  liquor  was  denoted  by  it. 
1  remain,  Sir, 

With  much  rcfped. 

Your  obedient  fervmt* 
I.  R.  I. 


VI. 

On  the  Difference  between  the  Effects  of  Electricity  and  cf  Heat. 
By  Cit,  Bertuollet*. 


I 


Difference  be-    1  HAVE  thought  it  important  to  determine  the  diflTerenee 

fween  eiraridty  ^j,j^|,  ^^jj^^  between  llie  aftion  of  the  elearic  fluid  and  that 

of  caloric,  and  the  caufe  which  renders  their  eflTe^s  Omikr, 

more  cfpecially,  as  in  (he  lefTons  of  (he  Normal  fchools  this 

fimilitudc  of  eifedl  maile  me  adopt  the  opinion  of  thofe  who 

hiive  tonfidered  the  elcftric  fluid  (o  be  caloric  itfelf ;  I  confe- 

qiicntl)  requefted  permillion  of  Citizen  Charles  (o  make  ufcof 

hi^  powerful  apparatus  in  the  experiments  which  appeared  (o 

me  (o  be  necefFary  on  this  fubjecl.     With  that  civility  which 

thofo  engaged  in  finiilar  purfuits  are  always  furc  to  experience 

from  him,  he  undertook  to  perform  them  himfclf.     I  now  give 

the  rt'fiilt,  fuch  as  it  was  communicated  to  me  by  Guy  LufTac, 

who  alTifted  in  the  experiments. 

Platina  was  rot        A  wire  of  platina  was  fubmilted  to  fnocks  which  were  nearly 

much  beared  by  ftrong  cnoupijh  to  ciT^-J\  its  combiiftion ;  and  to  be  falisfied  of 
ancirancfljock    ,  .     **     ,       T  ,   ,  ,-   ,  r    ■ 

nearly  capabl;  of  i his,  a  lliock  was  oxcited  by  vvlm:n  a  groat  part  ot  the  wire 

burning  it.         y^a^  melted  and  dirpcrftd;  aftcMwards  the  (hocks  employed 

were  a  little  weaker,  and  inimcdiaicly  ahcr  each  the  wire  was 

touched  to  judge  of  tiic*  len^^pcraturc  it  had  acquired :  a  heat 

Was  felt,  which  was  diiTipated  in  a  tew  minutes,  and  whichi 

♦  Fioni  \\U  Filii  dc  Statiquc  Ghimiquc, 

at 
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,  at  the  atmoft,  was  eftimated  ta  refemble  that  of  the  boiling 
point  of  water.  If  eledricity  liquefied  metals  and  brought 
tbem  into  comboftion  by  the  heat  it  excites,  the  platina  wire 
mnttt  after  a  (hock  which  differed  but  little  from  that  which 
would  have  produced  its  difperfion  and  its  combudioni  hafo 
approached  the  degree  of  temperature  which  occafions  its  li« 
quefiiQion :  now  this  degree,  which  is  the  mod  elevated  that 
can  be  ebtained,  would,  according  to  the  valuation,  more  or 
lefs  accurate,  of  Wedgwood,  be  32277^  of  Fahrenheit* 

When  the  (bock  is  fufficiently  ftrong  to  deflroy  the  aggrega-  Eiearicity  dt- 
tion  of  the  platina^wire,  it  begins  by  detaching  molecule  from  ^«  thepartg 
its  farface,  which  exhale  like  fmoke ;  if  it  is  ftrbng  enough  to  ^  ^ot  faft^iu 
produce  combuftion,  the  reroaihs  of  the  wire  appear  to  be  tora 
bto  filaments. 

A  thermofcope,  blackened  with  ink,  and  placed  in  the  fiream  The  deftriq 
•f  a  firoDg  eledric  fpark,  only  experienced  a  dilatation  which  ^"'^i.^',^*^ 
was  nearly  equal  to  one  degree  of  Reaumur's  thermometer;  imK. 
and  this  flight  efk&  might  depend  on  the  oxidation  of  the  iron 
of  the  ink :  placed  befide  (he  current,  it  did  not  ftiew  any  di- 
Ifelation,  although  the  air  was  neceflkrily  affeded  by  the  elec- 
tric adion:  it  was  the  fame  when  it  was  placed  in  contact  with 
a  metallic  condudor  which  received  a  dream  lefs  powerful  thaa 
ia  the  preceding  experiments.* 

A  cylinder  of  glafs  filled  with  air,  with  an  exciter  at  each  of  Xkarie  ftock 
its  extremities,  to  one  of  which  was  fixed  a  tube,  communi*  duw|h  air. 
eating  with  another  cylinder  filled  with  water,  produced  an 
impolfe  at  each  ihock  which  raifed  the  water  more  than  a  de- 
ciroeter  above  its  level;  but  its  efied  was  infiantaneous. 

Tbefe  experiments  feem  to  me  to  prove  that  eleAricitjr  does  neace  it  ;•  Ia« 
not  aA  on  fubfiances,  and  on  their  combinations,  by  an  ele-  fortd,  that  eke* 
vation  of  temperature,  but  by  a  dilatation  which  feparates  the  biThMd^TiM 
tfiolaeolc  of  bodies.    The  flight  heat  obferved  in  the  platina  dtk^ 
wire  is  only  the  efied  of  the  compreffion  produced  by  the  mo* 
lecohe  which  firfl  experience  the  elefiric  adion,  or  which  ex- 
perience it  in  a  greater  degree;  it  muft  therofbre  be  compared 
to  that  excited  by  percuffion  or  compreffion. 

If  the  dilatation  was  the  efiedof  heat,  that  experienced  bjr 
a  gas  in  the  experiment  reUted  above,  would  not  have  beeo 

♦  A  fmall.  thennometar  in  the  luminous  current  between  twu 
bills  of  woody  is  raiftd  ZStdagntt^^^mnM. 

Voft.  VUI.<— JvMB,  1804.  O  inftantioieotts^ 
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mftintuneous,  it  would  only  have  experienced  a  progrcffive 
diminution  by  cooUng>  as  when  its  expanfion  ii  owing  to 
beat* 
When  MDiBoiii*      In  the  experiment  by  which  ammoniacal  gas  is  decompofedf 
eompofed  by"     ^^  ^  indubitably  receives  the  eledric  adion^  and  nevertbe- 
dedrkity,  it  re-  lefs  it  is  not  heated ;  and  as  foon  as  the  decompofition  is  finifli- 
Buini  cold.       gj^  j|g  volume  remains  unchangedi  becaufe  the  eledric  adinn 
which  is  employed  in  this  experiment,  is  not  fufBciently  coer* 
geCic  to  caufe  a  perceptible  dilatation.     No  feniible  dilatation 
is  produced  in  a  gas  by  a  (hock  which  is  not  very  ftrong,  be* 
caufe  the  iropulfe  not  being  gradual*  like  the  expanfion  arifing 
from  caloric,  and  being  excited  infbntaneoufly*  the  refiiianoe 
of  the  liquid  becomes  too  great,  and  cannot  be  overcome  an* 
lefs  the  dilatation  has  great  energy. 
U«i  exploded  la     An  experiment  of  Dieman  and  his  learned  aflbciates  confirmi 
SSikT^S  ^^^  explanation:  They  caufed a  Qiock  to  pafs  through  lead 
Bot  fiftd.         placed  in  a  veflel  filled  with  azote  gas,  which  could  not  oxi- 
date it  I  it  was  reduced  into  powder  retaining  all  its  metallic 
properties :  If  it  had  experienced  a  liquefadion  fimikr  to  the 
mEtion  of  heat,  it  would  have  cooled  gradually,  and  would 
have  congealed  into  one,  or  at  lead  into  feveral  mafles. 
No  heat  ii  pro-       When  a  metal  is  fubmitted  to  the  eledric  a^ion,  the  eflfeds 
ekSJie  diuIL    P'^^^c®^  immediately  by  the  elearicity  mud  be  diftingoiflied 
tion  of  metals :   from  thofe  which  are  owing  to  its  oxidation :  The  firft  are 
the  >gn'0^  "»d  hmiled  to  the  diminution  or  deftruftion  of  the  eSe€ts  of  the 
oxidation  or       force  of  cohefion,  to  removing  and  difperHng  the  moleculxi 
combuftion.        (jf  by  this  a  little  heat  is  difengaged,  it  is  only  owing  to  the 
compreflion  fuftained  by  fome  of  the  parts);  but  thofe  which 
are  occafioned  by  the  oxidation^  produce  a  high  degree  of 
heat,  and  then  the  etfe^s  afTume  all  the  appearances  of  an  or- 
dinary combudion  ;  hence  it  arifes  that  the  mod  oxidable  me* 
tals  are  thofe  which  become  red  with  the  greatefl  facility,  and 
whicH  moft  (hew  the  properties  of  a  metal  liquefied  by  heat. 
EU'fbrictry  fa-         Elc6lricily  favours  this  oxidation,  in  as  much  as  it  dimini(hes 

jcurs oxidation  ||,g  f^^^^^  ^p  cohefion  :  it  is  thus  that  an  alkali  renders  the 

by  ditniniih<ng 

coheiion.  action  of  fulphnr  on  oxigcn  much  more  p-.vvcrful,  by  de/lroy- 

ing  the  force  of  cohefion  oppofed  to  it,  and  that  a  metal  dif- 

folved  in  an  amalgam  is  oxided  much  more  eafiiy  than  v^hen 

it  is  in  a  folid   lUte.     It   is  only  by  dcltroying  the  efTeds  of 

the  force  of  cohefion  that  heat  itfelf  produces  the  oxidation  of 

iBclals,  but  the  expanfive  action  of  ele^lricily  will  have  a  great 

advantage 
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age  over  that  of  caloric^  becaufe  its  adion  is  confined 
folid  which  it  encounters  in  its  courfe,  fo  that  the  gas 
vill  Dot  experience  a  dilatation  in  oppofition  to  the  con* 
ion  which  accompanies  the  combination :  To  i\m  cir- 
nee  may  be  applied  what  is  obferved  in  the  a£lion  of 
en  gas,  which  is  capable  of  completely  reducing  an  ox- 
iron  placed  in  the  focus  of  a  burning  glafs,  although 
whofe  two  elements  receive  the  heat  equally,  is  dc- 
fed  by  this  metal.  • 

s  probable  that  it  is  alfo  to  the  expanfive  eflfeft  of  an  Oxidation  of 
:  current  eftabliflied  between  two  metals,  having  a  ftra-  "^*^  »>y  el^c 

water  interpofed,  that  the  oxidation  obferved  by  Fa-  ter. 
letween  thefe  fubflances,  placed  in  cental  in  water,  is 
.  and  which,  in  this  cafe,  appears  to  be  confined  to  the 
lation  of  the  oxigen  which  is  held  in  fblution  in  this 
• 

the  chemical  effefts  produced  in  fubfiances  fubmitted  to  TbiiexpUuissloa 
ion  of  elearicity,  feem  capable  of  being  deduced  from  ^j^?^*?^'^^ 
onfiderations,  and  of  being  explained  by  the  diminution  neril»  but  does 
force  of  cohefion,  which  is  an  obflacle  to  the  combina*  ?*!l?^'^*^* 
rhich  their  raoleculae  tend  to  form ;  but  the  differences  plus  and  aiiaus. 
may  be  offered  by  pofitive  ele^ricity  and  negative  elec- 
lemain  to  be  determined :  the  chemical  effedts  of  the 
-  Volta  may  be  much  more  confiderable  than  thofe  of 
nmon  ele6lricity,  although  the  latter  poffeires  a  much 
:  tenfion,  bccaufc  its  aflion  being  neceflfarily  interrapt- 
e  chemical  effedts  which  require  time  to  be  accom- 
.,  can  only  begin  to  be  effeded,  and  may  even  be  de- 
\,  by  the  fudden  re-eftablifhment  of  the  firfl  Hate  of  the 
while  .the  permanence  of  the  a^ion  of  the  eleClromo-  Galnnifin  auy 
•paratu^,  although  weaker  at  each  inflant,  may  give  rife  o^e  1^  pour 
chemical  changes  which  it  promotes,  by  diminlfhing  the  ^q^^ct. 
of  the  force  of  cohefion. 

»  not  myfelf  conlider  the  explanations  I  have  now  ha* 
as  more  than  conjectures,  which  obfervation  may  con- 
deftroy. 

•  Joum«  de  PhyC  Vendem.  An.  X. 
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Giilvanifin,  and  on  otha-  Ohjcds, 


OUenraLioat  on 


To  Mr.  NICHOLSON. 
SIR,  Edinburgh,  May  1 9, 

X  SENT  yovt,  a  (tw  days  ago,  fomc  hints  towards  a  faftt 
improvcnieiil  of  ihc  galvanic  apparatus •^  and  I  hope  ihtttl 
following  obfcrvations  will  arrive  in  time  to  be  adUc^d  a%  a  ftr| 
piemen  I  to  my  laft  coromunicalion. 

There  feetn  to  be  two  very  marked  laws  in  gafvanifm ;  ih 
firft  is,  that  the  phrcoomena  are  produced  by  moMt  oxidalfor 
which  feems  a  general  one;  but,  by  the  fecond  taw^  that 
rcmatn  latent  till  one  part  of  the  conducing  metal  be  made" 
perfciflly  dry  ;  this  i$  at  Icail  ftfi^ly  correal  where  two  mctab 
are  employed. 

From  the  tendency  of  galvanic  cflTeds  to  become  latent,  by 
(he  ufe  of  moifl  conduttars,  a  pile  cannot  be  formed  unlefs 
ftne  fide  of  the  oxidated  metal  be  covered  frotn  mollrurr  i 
cement,  befides  having  a  condudor  of  a  different  nriLuLac 
fubHance.     The  trough  is^  thcrerore^  bell  adapted  to  eecon( 
mize  galvanifm,  as  I  have  fliewn.  that  nearly  as  large  a  furfa 
can  be  cxpofed  to  the  adion  of  the  fluid  in  it,  as  in  the 
tonne  de  tajfts^  over  which  it  has  many  advantages  of 
nefs,  portability,  fiic. 

From  the  neceffity  of  dry  conductors  to  alternate  vrith  moiR 
to  produce  the  more  ilriking  and  pcrfe^  galvanic  effc^i^ 
would  appear  that  the  former  give  Uie  necelTary  celerity 
their  aflmn  ;  it  might  therefore  be  ufeful  to  enquire,  wh< 
making  them  of  a  confiderabte  length,  and  incloiing  them 
fome  lubfLince  that  would  infcire  them  from  the  moitrure 
feparabtc  from  the  galvanic  apparatu^^  might  not  conHdera 
increafc  tlial  celerity. 

It  is  much  to  f>e  wiflied  that  the  end  condndors  were  i 
proved  j  jointed  wires  fcem  to  lofe  much  of  the  power, 
not  being  in  perfecl  contact ;  fpiral  wire  fecms  bctier  adapU 
to  that  ufe,  and  more  capable  of  varying  in  iu  dire^ioa* 


*  See  page  79, 
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It  does  not  feem  impoflible  to  take  a  (hock  of  Its  full  force  Obfenratioiu  oa 
from  pile$  or  troughs  of  different  powers,  hy  bringing  their  J***»"'^™» 
conda^ori  very  near,  but'  keeping  them  from  a6lual  contact 
by  pieces  of  ivory  or  baked  wood  :  it  does  not  feem  fo  clear 
that  the  full  power  of  combuftion  could  be  preferved  in  the 
fame  manner. 

I  was  lately  rather  furprizcd  1o  find  that  galvanifm  had  the 
9§ii€t  of  making  (ilver  remarkably  brittle :  this  looks  as  if  its 
iAion  was  fomehow  connected  with  the  malleability  of  the 
perfed  metals,  and  to  (hew  that  the  conducting  metals  (hould 
be  occafionally  pafTed  through  the  fire :  the  filver  plates  were 
nearly  dean. 

I  will  conclude  with  an  obfervation  on  another  fubjeA.  Attndionof 
Having  kept  a  confiderable  variety  of  Reeves's  water*colour  SSJ'Jf"^^,^!*'' 
cakes  in  a  damp  clofet,  many  of  the  cakes  were  in  fome 
degree  affeded  by  it  fo  as  to  acquire  mold ;  but  the  colour 
that  Reeires  fells  under  the  name  of  Royal  Smalt,  has  a  moft 
fttrprifing  power  of  attrafting  moifture,  as  it  was  reduced  mod 
completely  to  a  foft  mafs ;  as  almofl  all  the  vegetable,  animal, 
and  mineral  fubllances  ufed  in  painting  were  in  the  fame  box^ 
we  may  pretty  fairly  conclude  that  an  oxiile  of  cobalt  furpaflfes 
IhiB  all  in  its  power  of  attra6ting  moiHure,  and  would  make 
%mo(t  delicate  hygrometer  if  fufpcnded  from  one  arm  of  a  (intf 

Mm- 

I  am.  Sir, 

With  much  refpefl. 

Your  obedient  fervent, 
I.  R.  I. 


VIII. 

On  tie  Prefinre  of  a  new  earthy  PhoJ))hate,  found  in  the  Bonet  qf 
Jiumals,  which  does  not  exift  in  thojbof  Men,  ByFovR*. 
c EO  y  and  Va  u  qu  e l i  n .  Read  btfore  the  National  Infiitute.f 

VV  E  flatter  ourfelves  the  Inftltute  will  recoiled  our  labori-  RecapStnlatjaQ 

ous  eflTays  on  the  analyfis  of  urine,  and  (lony  concretions  found  ^  ***?  •ntjyfis 

in  the  body  of  man  and  animals;  with  the  (triking  difference  Ho  pho^actio 

e%\^mit  between  them,  and  the  caufe  to  which  the  latter  is  *e  urine  of 
^  tiumilsi 
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owing. 
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gll  yfiW    BAHTHY    PMOSFUITC. 

AwinfT.  \Vc  endeavoured  to  prove  in  ihofe  cdjy*  thai  iwwci 
ilwj  fahsi  called  phofphaics  (which  exift  in  abundance  in 
mine  of  mai]]  areici  be  found  in  ihe^unnc  of  mamiferous  af 
niafs,  ihal  Iheir  kidneys  arc  not  the  concretory  of  ihefc  fjklil 
combination* i  but  that  the  hair  which  covers  their  Ikin*  af 
the  corneous  appendage!  which  deteivd  their  extremitie<f 
the  Ofj^nsand  repod lories  in  which  nature  fecfelesazkd  depot 
thefe  Uha  in  the  body  of  animals. 

We  ha%*e  alio  fhown  that  the  morbid  and  preternatural  c< 
rfetions,  called   urinary  calculi  of  man,  contain  befidet  tH 
«cid,  alfo  phofphate  of  lime  and  phufphate  of  magnefia;  n< 
of  which  ate  met  with  in  thofc  of  anImaUj  and  that  tm 
contrary,  tiic  (lony  concretion!*  found  in  the  inteflinal  canal 
animals  always  coniain  phofphatcs  of  diflerent  kind*,  wber^ 
the  roncrption*  met  w  ith  in  the  inteilines  of  man,  do  nat< 
tain  a  vrftijEje  of  them, 
•n^e  bonei  alfo        ^^^^  l^^H  now   CMileavour  to  prove  that  tlie  bones  of  ai 
^^ff^f'        ^        maU  alto  differ  in  coropotition  (rom  thofc  of  men.     We  hat 
ronuin  phof-      found  Lliat  the  foimvr  contain*  befides  phofphale  aod  carboi 
jkhineofmig'     t>f  lime,  alfo  phofphale  of  magnclla;   the  latter  of  which 
m^do*B^u  '^  hitherto  efcaped  the  notice  of  chemifis.     This  fall  which 
have  dettpctcd  in  the  bonet  of  all  the  animaU  we  hitherto 
amined,  doe*  not  at  alt  exifi  in  the  bones  ot  man.     We 


Kor  the  morbid 
concFftitfii* 
called  uruury 


jtlttbdd  of  fe. 
fsratrnf  sriJg. 
odia  imn  the 
hmtivf  am* 


Urft  flatethe  method  wc  employed  lor  dctrclingand  feparalji 
it,  and  then  point  out  tlie  relative  proportfons  in*  which  il 
tfl*  in  difl'creist  animals. 

Take  a  quantity  of  bones  of  adult  animals,  bum  thestt 
whilenef*  in  an  open  fire,  and  reduce  them  to  a  fine  powd^ 
Upon  one  part  of  this  powder,  after  having   been  put  into] 
convenient  earthen  or  glaf:;  vefTelj  affufe  an  equal  quaniity 
weight  of  corvccnlrated  fulphunc  acidf  ftir  the  mixture  inf 
matcly  together,  and  then  futfer  it  io  (land  for  five  or  fix  daj 
Having  done  this,  dilute  the  mafs  wirh  at   leatl   ten  time* 
bulk  of  water«  agitate  il  well  and   iran^ler  tt  on  a  Urati 
When  no  more  fluid  palfes,  diffufe  the  maf»  again  through  6i 
times  iti  quantity  of  water,  and  ftrain  ag;iin  a^  before,  and 
peal  this  procefn  till  the  water  runs  iatlelefs.     The  (Itiids  thi 
obtained^  are  to  be  add«-d  together,  and  mingled  wifh    liqu 
ammonia,  taking  care  the  latter   be   in  excefs-     The  pi 
pitate  which  is  oblainetl  rnnfifts  of  phofpWate  of  lime,  pb< 
phate  if  ammonia^  ai^d  phofphate  of  niiignefia.     To  fcpai 
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4heie  fafU,  wafti  tt  in  as  little  cold  water  as  poOTiblc,  and  boil  Method  of  fe- 
It  in  a  rotation  of  potafti  fo  long,  till  the  odour  of  ammonia  is  S^"'^*^*!^ 
no  further  perceptible.     The  potafh  in  this  procefs  decompofes  boocf  of  «v- 
Che  phofphates  of  ammonia  and  magnefia,  leaving  the  latter 
.  and  pbofphate  of  lime.     To  feparate  thefe  two,  let  the  whole 
be  boiled  in  acetic  acid,  the  magnefia  will  be  diQblyefl,  and  the 
phofphate  of  lime  remain  untouched. 

To  obtain  the  magnefia,  let  the  folution  of  ftcetite  of  mag- 
nefia be  carefully  evaporated  to  drynefi,  re-diflblve  the  (alt  in 
water,  and  decompofe  the  folution  by  carbonate  of  foda;  the 
precipitate  obtained  is  carbonate  of  magneiia.  Jf  it  be  pur^ 
carbonate  of  magnefia,  it  will  be  completely  foluble  in  ful- 
pburic  acid ;  if  it  contains  lime,  the  folution  will  be  cloudy^ 
and  a  precipitate  will  gradually  be  depofited. 

Such  is  the  method  we  employed  for  detcding  and  feparat* 
ing  the  magnefia  contained  in  the  bones  of  animals  •  it  is  per* 
haps  tedious,  but  it  is  eafy  and  certain. 

The  bones  of  the  ox  examined  in  this  manner  yielded  fome- 
thing  lefs  than  r^  of  its  weight  of  fulphate  of  magnefia,  which 
fs' equal  to  about  i^  of  phofphate  of  magnefia,  or  in  the  burnt 
bone  to  ,'^. 

The  bones  of  the  horfe  and  flieep  afforded  fv  of  phofphate 
pf  magnefia. 

Thofe  of  fowls  and  fill)  yielded  nearly  the  fame  qui^ntity  gs 
thofe  of  the  ox» 

Therefults  of  a  general  analyfis  of  the  bones  of  the  o% 
were: 

Dry  gelatine      *        -        •        •    5 1     0 
Phofphate  of  lime  •        -        37     7 

Carb.  of  lime    .         -         -        *     10    O 
Phofphate  of  magnefia    •        •  13 

100  0 
The  prefence  of  phofphate  of  magnefia  in  the  bones  of  MnU, 
mals,  and  its  total  abfence  in  thofe  of  man,  calls  upon  the  phy* 
fiologid  to  point  out  the  fource  whence  this  fait  is  derived  in 
the  former,  and  why  it  is  not  met  with  in  the  latter.  That  it 
forms  a  confiituent  part  of  the  food  of  both,  we  have  proved 
elfewhere ;  that  phofphate  of  lime  enters  into  the  compofition 
of  wheat,  barley,  oato,  peas,  &c.  Why  then  is  it  not  tp  be 
found  in  the  bones  of  men?  The  nature  of  the  h^i^i^  urine 
may  perhaps  aflifl  in  expbuning  this  problen.-  We  hjM  proved 

.that 


that  the  urine  of  men  contains  phufpbatc  of  ' 

the  tirinc  of  antmtU  ii  free  (rom  it.  Ti 
cje€ted  in  man*  by  lii«  kidnrysi  ic  therejbro  docs  eot  enltf 
into  the  compofiiion  of  bone^;  moreover  the  urinary  calculi 
oi'  man  TrcqrK'Jitly  ciuiuin  phrtfph^ite  of  ammonia  and  ma^ne- 
im,  but  nLi  rucli  falti  arc;  ever  found  tn  the  Hony  concre<iot»  of 
till!  inteiiiiid  canal. 


iX. 

On  Ihe  Xature  of  Ojr/>t»,  Uidrogcn,  Caloric,  ifC*  at  dedmcci^ 
from  Galvanic Etptrimcnis,     By  A,  CoaiiEsra:(OEr>rr. 

Ipee  ^INC£  wc  arr  loM  that  oxygen  is  one  of  the  moft  eflentri 

fubnancest  in   ihc  proHuOion  of  the  moft  finking  p! 

of  nature;  that  Jjeal  and  hght  refull  from  its  chang-. 

bination,  nay,  that  animal  life  15  dependant  on  it,  it  becom 

a  matter  of  very  great  tililily  to  inveftigale  its  nature,   nu 

more  to  prove  whether  it  ha^any  exiflence.     It  it  well  k 

that  this  fubftance,  which  has  now  fo  long  and  fo  generally  bee 

admitted,  ha*  never  )  et  been  evlubited  except  in  corobinaliofi^ 

and  thai  the  evidence  of  its  exiAeoce  In  combination  has 

been  more  than  prefumplJve.      It  appears  from  fomc  late  cac 

perimeni.<  to  be  pofllble  to  fubfntute  known  for  unknown  prm 

ciplcf,  and   lo  relieve  fcience  from  thof©  ageoU  which 

merely  fiypothetital. 

Otiger*  tnd  hi.       The  wires  froiTi  the  galvanic  combination  of  metals  p 

^tofiLn  uktn  to  (liff"er«.nt  effecU  when  placed  in  the  famevetfclof  water. 

be  water  with  ,  .    .  ,  ,       *        ,  ,  -     1  <i«pi 

the  power  from    p^oduccs  iiiliatnmablr  nir,  the  other  vital  air.     When  ihe 

each  refpe^ive    cuit  18  made  by  the  human  body,  a  (hock  6milar  lo  an  ele6lri 

vaaic  wiref  '    **"®  '*   perceived*      It  therefore  appear*  that   thofe  powei 

which  thus  i^{'[g&.  the  human  body,  change  water  into  inflaro* 

mable  and  vital  air.     One  wire  alwayt  produces  one  afr,  and 

the  oilier  wire  another  air  from  water.     Is  it  not  therefore 

philoTophicaf  to  refer  the  produdion  of  one  of  theHe  air»  lotlic 

power  proceeding  from  one  end  of  the  pile  and  water?  and  the 

produ^ion  of  the  ojlicr  air  (o  the  power  proceeding  from  th^ 

other  end  of  the  pile  and  water?   In  ihis  experiment  we  are 

made  fentible  of  no  oiher  principle,  power,  or  fubffmnce  than 

the  abovc*raenlioned.   Why  fliould  we  therefor©  have  recoiirfe 

to  two  hypotbelical  fubllances,  oxygen  and  hydrogci 


VATU&t   OP  OXIGEN,  BIDEOOKV^   CALORIC,  &C.  §|^ 

Wvc  never  io  any  experiment  been  made  fenfible  to  os?  Is  it 
not  philofophical  to  refer  phenomena  to  caufes  which  are  ob. 
Je^s  of  oar  fenfes,  rather  than  to  accoupt  for  them  by  agents 
which  are  merely  hypothetical? 

Under  certain  circumftances  water  is  converted  into  two  DeteloMineat 
•irs,  which  airs  have  peculiar  properties;  in  the  galvanic  ^^"i^knwn^  *^ 
periment  we  are  made  acquainted  with  no  other  agent  but 
thofe  powers  which  are  elicited  by  the  particular  arrangement 
of  metals,  and  thefe  powers  we  are  made  fenfible  of;  they 
produce  different  effeds  on  various  fubflances,  and  therefore 
I  contend  that  thefe  powers  are  different  agents :  for  the  fame 
powers  under  the  fame  circumfiances  fhould  produce  the  fame 
efieds.  The  zinc  fide  of  the  galvanic  arrangement  produces 
vital  air,  whild  the  copper  fide  produces  inflammable  air,--*- 
Does  it  not  appear  from  this  experiment  that  thore  are  other 
caufes  befides  caloric  that  give  aeriform  elaflicity  to  bodies? 
And  do  not  the  two  powers  of  the  pile  here  feem  to  be  real 
principles?  Each  of  them  produces  a  real  and  decided  t(Pt€t 
on  water.  At  all  events  we  have  not  in  this  experiment  any 
reafon  for  averting  that  water  is  a  compound  body,  formed  of 
two  diftind  and  folid  fubftances,  oxygen  and  hydrogen.  I  do 
not  mean  at  prefent  to  inquire  whether  negative  eleftrictty  be 
a  mere  negation  or  not.  We  know  that  it  is  as  much  a  canfe 
of  repulfion  as  what  is  called  pofitive  eledtricity,  and  that  in 
experiments  of  a  different  kind  from  the  one  we  are  now  conii- 
dering.  When  a  fubflance  has  in  one  inflance  been  clearly 
proved  to  be  formed  of  certain  principles,  it  is  coniiftent  with 
philofophical  accuracy  to  refer  in  all  other  inflances  to  the  fame 
principles  as  tlie  caufes  of  the  produdion  of  fuch  fubfiance* 
Inflammable  air  therefore  is  water  rendered  aeriform  by  nega« 
live  eledricity  or  galvanifm;  and  vital  air  is  water  rendered 
leriform  by  pofitive  electricity  or  galvanifm.  This  is  nearly 
the  enunciation  of  the  fa^,  and  I  contend  that  in  this,  and  in 
ill  the  reafonings  refpe6ting  water  and  fire,  we  have  no  occa* 
Son  for  the  two  hypothetical  principles,  oxygen  and  hydrogen. 

In  the  above  experiment  with  the  pile  of  Volla,  it  appears  Tlie  HR»«  mt 
that  it  is  not  caloric  which  caufes  the  elaflic  aeriform  flate  of'^*^^'^^**'«« 
eitiier  the  vital  or  the  inflammable  air,  at  leaft  we  are  not  made 
fenfible  of  it.    if  it  were  caloric  that  proceeded  from  the  two 
irires  of  the  pile,  why  fhould^ each  wire  uniformly  produce 
Ibe  fiune  air,  and  one  different  from  the  other  }  There  fhould 

be 


mrcofhbAi. 


of  wooU 


Aje  TiiK  Yai.1t  or  wool. 

be  foroe  reafon  why  lUe  TtJid  bftfc  bjclrogeji  atUchet  \Mi 
Ihe  ealonc  n(  (he  oncf  wire,  and  why  the  folid  b^fc  ax; 
ftlwayft  fo  read)'  to  vutet  iiUo  comhination  wrth  the  cal 
ihe  other  wire* 

Schcele  Uas  oflerlcd  <hc  compoand  nature  of  tiie  matter 
heat,  and  (hat  all  iivflammablc  bodie*  contain  a  principle  d 
inftamniahilityt  which  principle,  by  r«'  ^vnh  hi«  ig;nc» 

OUK  air^  producer  the  phenomena  of  c  ^  U  does  noi 

appear  tliat  this  opinion  han  been  controverted  hy  any  decifivt 
fai6l.  We  now  know  ihnl  tome  principle  bclides  caloric  it 
ncccfTary  in  (lie  prodndion  of  one  inflammable  body,  namelr« 
of  inflAmniabIc  air;  which  principle,  by  combining  willi  rual 
or  igneous  air,  produces  conibuliion.  The  ro- prod  are  t  w^kr 
»  common  to  both. 

I  lliinlc  upon  a  further  profertuion  nf  \\)t<  tnqu»rv*  ii  wiu 
appear,  that  fire  is  generated  during  comburtion,  that  it  hUre 
tlone,  (that  is,  the  principle  which  caufe^  the  fenfation  of  heal) 
that  cnufesalt  ihe  phenomena  of  combuflion,  and  that  it  is  » 
Scheeic  obferves,  (he  water  of  hi«  i^iineou^b air  which  forio«  the 
additional  weight  of  bodies  after  they  are  burned.  I  know  of 
no  chemical  fa^  that  contradicls  this  explanation,  in  which  no 
new  fubftance  that  is  not  fenCbly  difcorercd  is  inirodttced. 

A  CORRESPONDENT 


1 


A€lfoa  of  water 


Brperimenls  on  the  Yolk  qf  Wool,followtd  byfme  Corffidavti&itt 
on  the  Cteanfmg  and  BUaching  nf  Wool.     /?y  CiT,  VAiraut« 

LIN,* 

OEVERAL  phllofopher«  have  thought  that  ihc  ynik  of  wool 
was  a  fatty  matter;  nthern  from  ils  diOblving  in  water  could  npl] 
adopt  the  fame  opinion.  Chemical  analyfn  alone  »ou!d  decidtfj 
(his  queftion,  and  this  is  what  I  propofed  tomyfelf  in  the  worki 
Ihe  refuU  of  which  I  now  ofTer. 

Ifl.  Water  deprives  wool  of  much  of  tit  colour,  attd  the 
liquid  acquires  colour,  odour  and  (arte, 

2d.  The  wafliings  of  the  wool  i^  milky  like  an  emultian  of 
gum'reiin,  and  palTes  through  paper  with  difficulty.  i 


^  From  the  Ann.de  Chimiei  Fruflidor,  Aii«  Xf .  No.  141* 
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ON    THB    YOLK    OP    WOOL.  Ql 

5d.  In  time  it  gives  a  depofition  of  fand,  carbonate  of  Iicne« 
and  feveral  olher  foreign  bodies;  it  lathers  by  agitation  and 
lieat  like  a  folution  of  foap. 

4th.  The  water  with  which  wool  has  been  waflied,  filtered  A^ww"/  foUi- 

tlOO  *nj  CXCf Mm 

and  evaporatedj  yields  a  brown  extract,  thick  like  a  fyrup,  of 
an  acrid«  fait,  and  bitter  taile:  in  this  ilule  it  Hill  retains  its 
peculiar  odour. 

5th.  Alcohol,  applied  to  this  extradj  diflTulves  a  part  which  T.xtn€t  tt^ciai 
communicates  a  reddlHi-brown  colour  to  it:  if  the  alcohol  be  "»»'"*»»*• 
feparated  from  this  fubdance  by  evaporation,  it  aQumes  the 
form  of  a  tranfparent,  thick,  and  vifcous  honey. 

The  following  are  fome  of  the  properties  which  it  offered;  Toaddi. 

|fl.  It  diflblves  eafily  in  water,  and  its  folution  is  fpeedily 
coagulated  by  the  acid^,  which  feparate  a  fat  fubtlance  from  it, 
infoluble  in  water.  The  matter  thus  feparated  by  the  acids« 
collets  very  flowly ;  its  colour  is  yellowifh.  The  acids,  as 
will  be  feen  lower,  retain  a  great  quantity  of  it  in  folution, 
which  gives  them  a  rcddidi  brown  colour.  By  evaporation.  It  yields  iaitt 
(he  greateft  part  of  this  fubftance,  diOblved  by  the  acids,  "n^ao'd^^flix 
depofited  in  the  form  of  a  black  bitumen,  and  falts  are  obtained 
with  bafe  of  potadi  and  of  lime.  The  greafy  matter  is  fo  ad- 
herent to  thcfe  fulls  that  they  cannot  be  obtained  in  a  flate  of 
purity  and  whilenefs,  until  after  feveral  calcinations  and  folu- 
tions. 

At  i}\e  fame  time  that  the  acids  precipitate  this  fat  matter,  Acetous  acii, 
they  drive  off  a  certain  quantity  of  acetous  acid,  very  dif-  ^^ 
tinguifliable  by  its  odour.     Concentrated  fulphuricacid  black- 
ens the  infpitfated  yolk,  and  difengages  fome  vapours  of  mu- 
riatic ariil. 

2d.  Lime-water  renders  the  folution  of  the  yolk  turbid  and  Llme-Mrater. 
milky,  but  it  does  not  form  a  coagulum  in  it  as  in  a  folution  of 
common  foap. 

5d.  Cauftic  alkalis  or  quick-lime  do  not  demonftrate  the  Cauftic  alkaitt 
prefcnce  of  ammonia.  *^  quick-Ume. 

4th.  Nitrate  of  filver  produces  a  yellow  precipitate  in  it,  Nitnteof  filver. 
which  attaches  itfclf  to  the  fides  of  the  vetfel,  like  a  fat  fub' 
Jlance.     Great  part  of  this  precipitate  is  diflblved  in  nitric  acid. 

The  part  of  the  yolk  which  is  infoluble  in  alcohol  has  fliU  a  TheinfoluWe 
fait  tafte,  but  lefs  diflinft  than  the  part  which  i«  foluble  in  this  P*"  **    ' 
re-agent.     After  having  been  thus  treated  with  alcohol,  it  does  Is  not  entirely 
ngt  entirely  re-diffolve  in  water ;  there  remains  a  glutinous  Jfl^*'ha»?ng Wmo 

■■■■>,'■  *  matter,  treated  with 

alcohol. 


matter,  of  t  grey  colour,  with  which  Ihc  acidt  produce  ■  preltjr 
hn(k  efTervefccncc,  which  fliows  the  prefence  of  an  alkaline 
^aiuiiU  carbonate,     7'he  porlion  which   rcUins  its  folubility  in  wafer 
nctafbficu  'fon^xnunicates  a  reddlfli  colour  and  a  faliive  taflc  to  this  fluid; 
r  its  folution  is  ntvt  dilhubed  by  the  acids,  as  it  was  btfore  having 

I  been  treated  by  alcohol.     Cauftic  alkalis  do  not  dlfengagc  any 

ifto  of  le-  aromonia;  ilie  muriate  of  barjict  forms  a  very  abundant  depo- 
p*  (ilfon  in  it»  the  greatert  part  of  which  in  foluble  in  water:   the 

■  tiitratc  of  lllvcr  alfo  occofion«i  a  precipitate  in  it,  which  diflblrei 
I  parity  in  nitric  arid.  Alcohol  precipitates  this  matter  to  the 
K iorm  ot  a  mucilage,  which  is  depofitcd  quickJy* 

^^V  Nitrate  of  iron  being  mixed  with   the  folution  of  this  fttb. 

^^"  fiance,  formed  a  brown  precipitate  in  tt,  and  at  the  end  of 
I  fome  dav^,  the  fiquof  furnitlicd  a  pretty  large  quantity  of  ni- 

I  trate  of  pntafh, 

■  The  yolk  being  decompofed  by  dilute  falphuric  add,  and 
I  the  liquor  filtered,  it  blackened  by  evaporation,  exhaled  va^ 
w  '  ^  pours  of  fufphufic  acid,  and  became  carbonaceous,  a%  the  cnn- 
K  centralion  of  the  falpt^oric  acid  look  place.  The  refidue  being 
K                afterwards  waflied  with  water,  and  the  fidution  fuilablv  €*■• 

■  poratcd,  yielded  cryftals  of  neutral  fulphate  of  potafli,  but  1 
I  good  deal  remained  in  the  folution  on  account  of  the  fuper*- 

■  abundant  acid  which  brought  it   to  the  ftate  of  an  :i 

P  fait:  by  a  longer  cs'apomlion,   this  f^ll  trvflalftzc*  in  ,,.;_ 

and  plates  of  a  pearly  white. 

During  the  courfeof  lliefe  fuccelTivc  <.'vnponu;i  i 
fpecies  of  fait  was  offered,  in  the  form  of  fl-ittcncJ         .,    .,  of 
a  fattiny  while,  and  without  any  fenfible  tafie. 

This  fall  examined  wilti  care,  appeared  to  me  io  be  only  ful- 
phate of  lime;  it  however  differed  from  it  in  fome  refped^t: 
for  exatnple,  it  melts  much  more  readily  by  the  flame  of  tt»o 
blow-pipe  into  a  globule,  Iranfparcnt  while  it  U  in  fution^  and 
vhich  becomes  opaque  by  conlradiiig  :  iC  h  alfo  mudi  more 
foluble  in  water,  andneverthelefs  does  not  contain  the  acid  ixt 
e\ccf<j  a<;  I  have  fatiified  myfelf.  It»  folution  in  water  pre* 
cjpitale<i  muriate  of  barites  and  oxalate  of  ammonia  abundantly : 
one  of  Ihcfc  precipitates  i*  fulphj»lc  of  barjtes,  and  the  olhet 
oT<alateof  lime.  Neither  lime-water  nor  ammonia  difturb  iCi 
folution.  It  appears  therefore  that  this  fait  i«:  amodiiiration  o( 
fulphale  of  lime,  which  is  probably  prodore^l  by  the  proporltoir 
of  iti  dcmcals.  It  nsay  alfo  be  poOlbie  that  this  fait  fiill  con« 
3  tain* 


'ictdt  fulpTiafe 
if  lime  by  faU 
acid  J 
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tuns  fome  portions  of  fat  matter,  which,  by  decompoGng  the 
ftflphate  of  lime,  and  forming  a  little  fulphuret  would  facilitate 
the  fufion«  1  regret  my  not  having  had  a  fufHcient  quantity  of 
thii  ialt,  to  examine  its  properties  more  minutely. 

.  The  yolk  di^oived  in  water,  filtered,  and  infpiflated,  having  Acetic  acid} 
been  diftilled  with  dilute  fulphuric  acid,  furniAied  a  liquor  in 
which  I  eafily  recognized  acetic  acid,  by  its  odour,  its  tafte^ 
and  the  properties  of  the  falts  which  it  formed  with  different 
bafes,  particularly  with  lime  and  potaOi. 

Thus  the  yolk  contains  acetic  acid,  which  without  doubt  is 
combined  with  part  of  thepolafli. 

Itmlfo  contains  muriate  of  potalh,  for,  with  the  folution  of  and  mnxittic 
filver  it  forms  an  abundant  precipitate,  which  is  not  entirely  *^* 
foluble  in  nitric  acid ;  and,  by  didiliation  with  fulphuric  acid, 
it  gives  fenfible  indications  of  muriatic  acid,  which  is  mixed 
with  the  acetic  acid. 

The  yolk  evaporated  to  drynefs,  and  (Irongly  heated  in  a 
filver  crucible,  fwells,  chars,  and  exhales  fetid  ammoniacal 
vgpours;  afterwards  oily  fumes  arifc  which  take  fire,  and 
when  the  greateft  part  of  the  oil  is  didipated,  it  reddens,  and 
enters  into  quiet  fufion.  If,  at  this  moment,  it  be  poured  on  a 
marble,  it  yields  a  fubHance  which  contracts  by  cooling,  of  a 
greyifli  colour,  and  a  very  cauftic  alkaline  tafie :  if  this  fub- 
fiance  be  afterwards  difTolved  in  water,  there  only  remains  an 
ipfinitely  fmall  quantity  of  carbonaceous  matter,  and,  by  eva* 
poration,  the  liquor  yields  a  true  potafh  (lightly  carbonated. 

It  refults  from  thefe  experiments  that  the  oil  or  greafe,  Recapicnladon 
wbofe  prefence  in  the  yolk  has  been  demondrated  by  means  ^  ^  compo- 
of  the  acids,  is  combined  in  it  with  potalh,  in  the  (iate  of  a  true 
animal  foap ;  tliat,  beiides,  there  is  a  portion  of  carbonate  of 
potaQi  in  excefs  Hnce  the  acids  produce  a  pretty  bri(k  frothy 
eflfervefcence  in  the  concentrated  folution  of  the  yolk.  In  ad- 
dition to  the  fub(lai\pes  which  I  have  ju(i  mentioned,  the  yolk 
contains  a  certain  quantity  of  animal  matter ;  for,  by  diftilla- 
tion,  it  gives  very  fcnlible  traces  of  ammoniac,  and  an  oil 
wbofu  fetid  odour  refembles  thofe  furni(hed  by  animal  matters. 

The  yolk  is  therefore  formed,  1/?,  Of  a  foap  with  a  bafe  of 
potath,  which  makes  the  greateft  part ;  2d,  Of  a  fmall  quan* 
tity  of  carbonate  of  potatli ;  Sd,  Of  a  perceptible  quantity  of 
acetate  of  potaih ;  4th,  Of  lime,  whofe  (late  of  combination 

Ian 
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ivhich  at  not 
•ccldenuU 


Arc  thrjr  tKc 


I  am  unacqaalntcd  wtlb  ;  5th,  Of  an  dtom  of  muriate  of  pol 
afli;  6ih^  f}im\^^  Of  an  ajitmal  matter  to  wbicb  I  atlribute' 
Ihe  peculiar  odour  of  ihe  yolk. 

I  am  of  opinion  Ihal  all  Ihefe  matters  are  efTential  to  ti 
nature  of  the  yolk,  and  are  not  found  in  it  by  accident ;  for 
have  conftaniiy  found  lliem  in  a  great  number  of  famplcs, 
well  of  Spanifli  ivool  as  of  French. 

1  do  not  here  fpcak  of  the  other  matters,  mfoluble  in  vruii 
which  are  alfo  met  with  In  wool^  fuch  a^  the  carbonate 
lime,  fand,  and  filth  of  e? ery  (brt,  ibefe  being  evidently 
dental. 

It  remained  now  to  enquire  if  all  the  roattert  in  tbe 


Iracou/ennfpU  ^^^  ^'^^  producl  of  cutaneous  Irdnfplralion,  accumulated 
ratioa?  thickened  in  the  wool,  or  if  they  were  taken  up  in  the  fol 

and  other  places  in  which  the  fliecp  lie.     Jl  is  very  certi 
that  all  the  elements  fit  for  the  formation  of  the  matters  coi 
tained  in  the  yolk,  are  found  in  the  excrement*  of  Ihefe 
mals,  and  in  the  vegetables  which  fervc  them  for  Titter.    N« 
verthelcfs,   I  could  not  believe  that  alt  of  it  was  ihe  efie^ 
dung;  on  the  contrary,  I  am  of  opinion   that  the  hamoor 
the  tranfpiration  is  the  principal  fource  of  it. 

TheaiMlvlis  of  the  dung  offers  nothing  certain  in  this  refpc^ 
brcaufe  the  matters  found  rn  it  may  have  been  depoOted  Ihcr 
by  the  iheep  themfelvcs. 
In  wh«t  (late  are  But  admitting  that  the  principles  of  the  yoTk  arife  from  the 
eh^^flir  r  "^  ^^  cutaneous  tranfpiration,  which  is  very  probable,  are  thei^H 
matters  emitted  by  the  body  of  the  animal  in  this  ftate,  and  di^| 
they  not  experience  fome  change  while  they  remain  in  the 
wool  ?  Thi*  is  a  queflion  on  which  it  is  difficult  to  decide  po* 
filivcly  ;  we  can  only  prefume  that  change*  are  produced  in 
it,  as  in  all  very  complex  fubflanccs  deprived  of  moiion,  of 
which,  in  the  prcfent  cafe,  wc  neither  know  the  caufe  nor  the 
manner 

The   Tolk,  as  we  have  feen  above,  being  a  true  foap,  tt 
luble  in  water  and  alcohol,  It  woald  feem  that  uothing  bett 
ii(>ttghV"cleinfc  ^n  ^^  ^one  for  fcowfring  the  wool  than  to  wafli  ihera  in  run- 
ning  water.     But  I  0iould  obferve  that  there  is  a  fmall  quan 
tity  of  fat  matter  in  the  wool,  which  is  not  in  combination 
with  the  alkali,  and  which,  remaining  attached  to  the  wool, 
keep*  it  a  little  glutinous  (yotjjtux),  notwithliaoding  ibc  m 
carcfal  walliing. 


WaAing  the 
Wool  III  nmnln 
Mratcr  is  not 


i 

n- 
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B«t  if  the  wool  he  put  into  bucketi,  and  only  as  nuich  water 
la  will  moiften  it  poured  in,  and  if  it  be  fuffered  to  remain 
fame  time  in  this  b«th,  prelfing  it  often,  it  fcours  much  better^ 
iod  becomes  much  whiter  afterwards,  by  wafhing  in  running 
water. 

The  Icourers  have  a  cuflom  of  macerating  the  wool  in  pu-  Putrid  aritw 
Irefied  urine,  and  it  is  generally  believed  that  it  is  the  ammo-  ^^  JSwI-v 
Dia  which  is  developed  that  effects  the  fcouring ;  but  I  have  iog. 
fome  reafon  to  think  that  this  alkali  is  of  no  value.    This  efted 
h  rather  owing  to  the  yolk  itfelf,  or  to  fome  other  principle  of 
tbe  urine,  to  the  ur^e,  for  example.    The  following  are  the 
grounds  of  my  opinion  in  this  refpeft ;  I  put  wool  wathed  in 
running  water  into  a  mixture  of  fal  ammonia  and  common  pot- 
afii ;  the  mixture  had  a  (irong  fmell  of  ammonia,  and  never- 
thelefs  the  wool  was  in  no  refpedt  cleanfed,  becaufe  this  alkali 
does  not  form,  or  at  lead  with  great  difficulty,  a  faponaceoaa 
combination  with  the  greafy  matter  of  wool.     From  tliefe  oIh 
fervaiions  therefore,  I  believe  putrid  urine  to  be  nearly  ufe- 
lefs  in  the  fcouring  of  wool,  at  lead  as  far  as  refpeds  its  am* 
Konia. 

Though  the  utility  of  putriBed  urine  be  in  fome  degree  doubt-  Freih  vrine 
ful,  it  isf  on  the  contrary,  vcr^  certain  that  frefli  urine  would  be  J[JL"!i^^r2f 
greatly  injuriouR  to  the  propofcd  objed,  for  the  foap  contained 
in  ihe  yolk  would  inconteftibly  experience  a  deconi poll tion  by 
the  acid  of  the  urine,  which  would  precipitate  the  greafe  on 
the  wool. 

I  fufped  that  the  fame  effect  would  take  place  from  waQiing  As  wou!d  water 
the  wool  in  water  containing  earthy  falts,  which  are  known  confining 
to  decompofe  alkaline  fuaps.     For  which  reafon  it  h  always 
prudent  to  employ  the  purcd  water  which  can  be  procured 
for  this  purpofe. 

This  is  not  the  cafe  with  foap-fuds,  which  accomptidi  the  Soap-fuds  the 
fcouring  of  wool  perfedly,  at  the  fame  lifne  giving  it  more  *«*  ownft™«"»- 
Mhitenefs.  h,  therefore,  after  having  waflied  the  wool  in 
running  water  till  it  lofes  no  more,  it  be  fuffered  to  macerate 
fur  a  few  hours  in  only  one  twentieth  of  its  weight  of  foap  dif- 
fulved  in  a  faf!icicnt  quantity  of  warm  water,  fcjueezing  it 
often,  it  will  be  entirely  purged  of  the  fmall  portion  of  greaio 
which  fiiil  adhered  to  it«  and  will  then  have  a  foftnefs  and 
degree  of  clearnefs  which  it  cuuUl  not  have  had  without  ibii 
operation. 

The 
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The  jfotk  itfclC  whea  a  ltt(l«  concentrated,  a«  I  have  alrcixf  j 
mentioned,  bat  sn  elHcactoiit  adiion  ofi  tlie  portvoii  of  (gnah. 
>vhtch  i«  nttL  in  a  faponiic^suus  H^^le  [  for  I  have  foiuui  tfaatj  in 
putting  to  Ihe  uuol  ouljr  tije  quantity  at  vvalttr  yiimflhrjF  lo 
cover  it,  it  Tcxjun  better,  purticuUrly  with  a  little  had, 
tiian  when  ii  is  wailied  in  running  water.  Eat  I  al^  §6noA 
tiiar,  when  wool  hs;  retniincd  too  (ong  in  itf  own  jolk» 
iwells  fplilii,  and  lofes  its  ilrenglb ;  this  cffv€k  alfo 
wtth  foap-lu'k  which  are  too  Hrong. 

Since  the  fotulion  vi  ihe  yoik  occafionit  this  rwcl^ting 
litlg  ut  (he  uuvi»  i«(  It  not  pollible  that  this  accident  may 
pen  on   the  tliccp's  back,  particuUrly  in  hoi,  moift  fealanSp 
6r  i^hen  they  arc  tbtjt  up  m  iold*  in  which  the  Utter  n  not  oi 
T%«Knmonyftf enough  renewed?  Nor  would  it  be  impoffible  diat  ihe 

►thr  yolkpro.      aioov  of  the  volk  fliould  occalion  an  irrilaiion  in  their 
the  Uvmf  anU    ttiKi,  by  that  means,  be  the  caufe  of  Tome  of  the  difordtts 
pik  which  this  organ  is  liable  m  ihefe  animals^  which  muft  pri 

L  pally  happen  in  hot  and  damp  weather:  ibrtunalely,  in 

H  leaions,  tlitry  are  from  time  (o  time  expofeJ  to  rmii»  whi 

warti  ihcm,  and  carry  off*  at  lead  a  portion  tif  this  matter. 
W*iUfitf«com- this  iubjc^  i  cordially  agree  with  tbofe  who  think  that  wa 
ing  flieep  in  hot  and  dry  weather,   would  be  ufefal  to 
health  and  the  quality  of  ihcnr  wouL 

lUc  lofii  experienced  by  fcotiring  wool  ii  vgyy  fariabtef 
the  g/cated  I  met  with  was  45  per  cent^  and  llie  Icaft  55 ; 
it  IS  true,  tliole  which  I  walheil  were  very  dry»     This  lols 
nut  wholly  owing  (o  tlie  yolk  ;  the  hucnidiiy,  the  earth,  a 
the  filth  of  tivery  fpecics,  alfo  contribute  to  it, 

1  have  roudc  fouit?  attempts  to  bleach  fcoured  wool,  bat  1 
crmfefs  thai  they  have  not  been  carried  fo  Jar  att  they  ought  to 
bave  been.  I  have  remarked,  generally,  that  thofe  which 
bad  been  waflied  wuh  foap-fuds  whitened  better^  by  every 
method,  than  thofe  which  had  not.  Salphureoo»  acid  dilful? ed 
ID  water  whitened  it  pretty  well,  but  it  did  not  deflroy  lh« 
yellow  colour  which  the  wool,  growing  in  the  groin  and  under 
the  fore-leg^  of  the  iheep,  had  contrafled-  In  hquid  fulpha- 
reou^mcid  the  wool  acquire:!  the  property  of  crackling  between 
the  tangers  like  brimlloned  hlk,  and^  ai  the  fame  time,  con« 
tra^t  a  \cry  powerful  fetid  fmel),  whidi  U  aol  diflipated  in  a 
long  lime* 


W*iUflff«com- 
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I  did  not  try  the  vapour  of  burning  falphufj  bat  all  the 
world  knows  that  it  whitens  wool  well,  and  that  the  wooUea 
manafiidurers  ufe  it  to  give  the  finifiiiog  degree  of  wfaitcneft 
to  their  goods.  Of  ail  the  methods  which  I  tried,  I  found 
none  better  for  bleaching  the  wool,  than  expofiag  it«  on  the 
gr^fs,  to  the  dew  and  the  fun,  afler  being  well  fcoured  with 
weak  foap-fods :  the  yellow  fpots  of  that  from  the  groin,  how* 
ever,  were  not  entirely  defiroyed ;  they  had  only  dtminifhed 
in  intenHty. 


XL 

Copy  rf<^  Loiter  from  Mr,  Cuthikjltson  to  Dr.  Pea&son, 
communicating  an  important  and  curious  dijlinguijhing  Pro* 
pcrty  between  the  Galvanic  and  EleSiric  Fluids.  Communicated 
by  Dr,  Pua&sov.  . 

To  Dr.  PEARSON; 

DSAR  SiK, 

X  THINK  it  right  to  inform  yon,  that  yefterday  evening  I  Galvanic  ddU* 
rcfumed  the  experiments  with  the  galvanic  batteries;  the  re- 1*^***®"* 
full  was-^ 

1.  Charcoal  was  deflagrated  and  ignited  for  about  one  indi 
in  length. 

2.  Iron  wire  ^  inch  diameter,  was  melted  into  t  ball  -f^ 
inch  diameter. 

3.  Platina  wire  ^iv  ^"^^  diameter,  was  melted  into  a  ball 
^ly  inch  diameter. 

4.  Brafs  wire  ^  inch  diameter,  f  inch  in  length  was  ig« 
nited. 

5.  Ditto  ^7  inch  diameter,  was  red-hot  at  the  extremity. 

6.  Iron  wire  rrv  *"^^  diameter,  was  red-hot  for  16  inches 
in  length. 

7.  Ditto  12  inches,  deflagrated  and  melted  into  a  ball. 

8.  Ditto  fix  inches  in  length,  were  deflagrated. 

9.  Ditto  8  inches  in  length,  were  ignited. 

TxDO  troughs,  each  trough  containing  30  pair  of  plates  fix 
inches  fquare,  were  ufed  for  the  firft  feven  experiments,  and 
one  of  thefe  troughs  only  for  the  two  Ufl  experiments. 
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Tb«  four  lajl  experimenU  prove,  I  think,  thai  double  qwam> 
tkk$  ^ gahaniejiuid  anfy  Wn  double  lenglh&  of  win,  andiidi 
llio  (qutire,  Bi  eledric^  difchaffges  do  ^ . 

1  Biii»  with  the  grealcfi  refpcS, 
Sir, 

Your  rery  humble  (crvmnt, 

JOHN  CUTHBERTSOK, 
Foland-Street,  Sohn, 
March  71,   X^Ol, 


la  mtiottt  g«). 


XIL 

LciUr  Jrwn  a  Coftrjfiondcnt^  contai/ung  m  Obfirvnthn  qf  rtf 
jportwicoua  injiammniion  nf  Paper  in  Nitric  Avid  Gat. 

To  Mr.  NICHOLSON* 

Dka»  Slit,  I/)ndon,  Afenf22,  ISOf. 

1  HAT  feveral  different  inflammable  bodies,  while  ro«  Atla 
of  tnnammalion  or  of  i^niiiun,  burn  with  an  enlarge  tlafDe, 
and  continue  ignited  wlien  immerfed  in  nitric  acid  gas,  u, 
fuppofcj  commonly  knov%'Q  ;  but  that  paper  ilfclf  would  tak 
fire  and  flame  mofl  beautifull)'  in  this  gas,  and  al  not  a  vcr 
elevated  temperature,  has  not,  that  1  recoiled,  been  already 
obferved^     By  the  following  accidental  circumftance  thift  pbe* 
nomenon  was  fcen  this  morning  in   the  public  Ic^are-room 
while  reading  on  the  fubje^  of  nitrous  acid.     In  putting 
gether  tlte  diflFcrent  parts  of  (he  Wolfe's  apparatus,  ha? 
ready  only  a  bent  tube  much  fmalter  than  the  lateral  apertu 
of  the  globe  condenftng  receiver,  1   filled  up  tlml  aperture, 
Pi'tly  with  a  pitce  of  writing  paper  which 
jiver,  and  partly  with  almond  pafle.     o 
had  begun  to  diflil,  and  while  the  apparatus  was  filJcd  wi 
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*  Itii  not  faid  whether  the  two  Iroughi  were  tifed  coHstersdt; 
or  longiiudinnUjr.  Elef^rical  jin  may  be  eoR<ider«d  a«  being  il» 
way^  combined  in  the  former  mode*  This  fubje^  reemi  to  ree^aire 
Cftinpanicin  with  tUe  fafls  given  in  Mr.  WilkiftlboU  iecttr  tn  our 
Journal,  Vol.  VI L  p.  207  f  bnt  the  commvaicaiioQ  cana  too  Uu 
for  me  to  offer  any  rvmarkf  upon  tu  W«  <N< 
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reddifh  coloured  nitrous  acid  ^s»  I  was  rurprized  by-  tht 
burfting  forth  of  flame  from  the  paper/  which  was  confumed 
by  it  in  lefs  than  a  minute,  without  cracking,  as  I  expeded, 
the  receiver.  I  think  it  unneceflary  to  make  any  comments^ 
or  give  the  rationale  of  this  &£t. 

Always  your's  faithfullyj 

AMICUS. 


XIIL 

Defiriptiont^ajib  on  a  new  Conftru^ion;  bjf  Mr.  J.  Brakah*' 
Ettginanr,    Communicated  by  the  Inventor,  . 

Jibs  of  the  ufual  conftru6lion  turn  on  two  folid  gudgeons.  Defcription of  a 

The  rope  by  which  the  goods  are  raifed^   palTes  over  iht  ^^t^^^^^ 

upper  gudgeon^  and  is  confined  between  two  fmall  vertical 

rollers,  in  order  that  it  may  conftantly  lead  fair  with  the  pulley 

or  (heave  at  the  extremity  of  the  jib.     According  to  this  con* 

ibufiion,  whenever  the  crane  turns  round  its  axis,  the  rope  ii 

bended  fo  as  to  form  an  angle  more  or  lefs  acute,  which  caufes 

a  great  increafe  of  fridion,  and  produces  a  continual  effort 

lo  bring  the  arm  of  the  jib  into  a  parallel  pofition  to  the  inner 

part  of  the  rope.     Thefe  inconveniences  may  appear  to  be 

trifling  on  paper,  but  in  aflual  practice  they  are  of  no  fmall 

importance,  for  they  neceflarily  imply  a  much  greater  exertion 

of  power  in  railing  goods,  and  the  application  of  a  conflant 

force  to  keep  the  jib  in  the  polition  that  may  be  requifite ; 

while  the  partial  flrefs  which  is  exerted  on  only  a  few  Ilrands 

of  the   rope,  when  bended  into  an  acute  anglci    infallibly 

dedroys  it  in  a  very  (hort  time. 

The  fimple  conflruflion  exhibited  in  Plate  V.  obviates  9II 
thefe  defedts,  and  at  the  fame  time  poffeiTes  the  very  de6rabl« 
property  of  permitting  the  jib  ef  what  is  termed  a  campihut  or 
landing  crane,  wholly  to  revolve  round  its  axis,  and  to  land 
goods  at  any  point  of  the  circle  defcribed  by  the  arm  of  tba 
jib. 

f  It  conllfts  in  perforating  the  axis  or  pillar  of  the  crane,  and 
in  oonduding  the  rope  through  this  perforation  by  meafit  #f 
BO  additional  pully  fixed  on  the  top  of  the  arm  of  the  jib* 

H2  Tha 
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71>e  natnre  of  the  contrivance  cannot  ^1  lo  be  fol 
underflood  by  an  infpc&ion  of  llic  figuret;  the  one  of  whkl' 
rcprcfcnts  a  jib  allacbcd  to  the  wall  of  a  warehoufc,  tl»e  other 
m  camplhut  or  landipg  crane  fixed  on  iJie  edge  of  the  wIiaHL 
Each  of  thefe  jibs  turns  on  a  perforated  axU  or  ptMsr*  Tlie 
rope  proceeds  From  the  goods  which  are  hoifted^  through  » 
ptilly  fixed  as  ufual  at  the  extremity  of  the  jib;  it  then  palfes 
over  another  pully  fixed  at  the  oppoftte  extremity  of  the  jtb, 
and  lit  by  i\m  pully  conducted  througii  the  perforated  aiit 
or  pillar  to  a  third  pulley;  whence  it  is  immediately  dire^ed 
to  the  crane  by  which  the  weight  is  clei'^ted. 

tt  i«  almoll  unnecefHiry  to  (late  that  the  lower  axis  ii  ufually 
fixed  in  an  oil  box,  and  that  fridton  rollers  are  applied  to  iht 
axis  wherever  the  circumftanccs  may  rtnder  it  neccflary. 

The  importance  of  this  improvement^  in  an  article  of  fitcb 
extenfive  ufe*  muft  be  evident  even  to  thofe  who  are  iKe  Icaft 
acquatnled  with  the  fubje^.  Mechanics  who  arc  awate  thai 
fiiDplicjty  cf  conflruftioi^  and  certainty  of  effc*^  arc  an)On| 
the  mod  valuable  characters  lo  be  fought  in  engine?,  will 
mod  probably  obferve  this  crane  with  pleafurc ;  and  the  ad- 
vantages to  the  coitimanity  at  htrge  mud  be  mtrafured  by  the 
convenience  and  faving  of  labour  it  h  calculated  lo  affcird 


XIV.  ' 

A  Mftnoir  concerning  the  Fa/cmuttng  Faculty  uhich  hat  htm  of' 
crihed  to  the  liuitte-Snake,  artd  other  Amtncan  Scrpattt.  Bf 
BiuNjAMtN  Smith  BAiitoir»  M*  D.  from  tht  JwKrkm 
TraHjUAtoni,  Vol.  IV, 

(Concltidedfrom  Pupt  62  J 

UECONDLY.    It  is  a  faft  well  known  in  thii  country*  tl 
(particuiiriy  tie  ihe  rattle*fnake  is  not  the  onl)  kind  of  ferpcnt  that  is  faid  It 
*hkb  r/not       ^^  endued  with  the  faculty  of  fafcinating  birds,  fcjuirreU,  * 
other  animals.     As  far  as  my  inquiries  ha\'c  extended,  it 
not  appear  to  mc  that,  in  general,  the  rattle. fnake  is  thooj 
to  have  fo  large  a  porlion  of  tliii  faculty  as  fomo  other  fp 
of  ferpeiifs.     Of  ihii,  at  lead,  I  am  certain,  tf  <  re* 

fiding  in  our  cotrntry-fuoalions  tell  us  many  w^n J«  of 

ihc  bewitching  eyes  of  the  black-tnake,  iJie  coluber  conftri^or 


Othtr  fntkes 
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of  Uirnxus,  as  they  do  of  thebolquira,  or  rattle-fnake.  Now 
let  it  be  fuppofed,  for  a  minute,  that  the  poifon  of  this  latter 
ferpent^  when  thrown  into  the  body  of  a  bird,  a  fquirrel,  &c. 
is  capable  of  producing,  in  thefe  animals,  thofe  piteous  cries, 
thofe  iin^ular  movements,  thofe  tremulous  fears,  which  are 
mentioned  by  Kalm,  by  de  la  C^pdde,  and  by  other  writers, — 
in  what  manner  are  we  to  account  for  the  fimilar  cries,  move- 
ments, and  fears,  in  thofe  birds  which  are  frequently  feen 
BDder  the  fafcinating  influence  of  the  black-fnake?  For  we 
Americans  all  know,  that  the  bile  of  the  black-fnake  is  perfectly 
innoxious.  This,  indeed,  is  alfo  the  cafe  with  the  greater 
number  of  the  fpecies  of  ferpents  that  have,  hitherto,  been 
difcovered  in  the  exteniive  country  of  the  United  States. 
And  yet  almoft  every  fpecies  of  ferpents  is  fuppofcd  to  be 
endued  with  the  power  of  fafcinating  fuch  animals  as  it  oc- 
caiionally  devours. 

Thefe  fads,  and  this  mode  of  reafoning.  certainly  involve,  *J^^"^*2J*y 
in  fome  difficulty,  Mr.  de  la  C^pede,  and  thofe  writers  who  „f*po"fo|JJl„  jn, 
efpoufe  his  opinion,  which  I  have  examined,  under  the  firft  fluence  it  ua- 
iiead  of  my  ohjeftions.     An  attempt  is  made  to  account  for  °"'*****' 
(he  imaginary  fafcinating  faculty  of  the  ferpent  from  the  power- 
Ad  influence  of  a  fublile  poifon.      But,'  upon  inquiry,  it  is 
found,  that  the  power  of  bewitching  different  animals  is  not 
an  excluiive  gilt  of 'thofe  ferpents  which  nature  has  provide^ 
with  envenomed  fangs  :  it  is  a  gill  which  as  extensively  be« 
longs  to  that  more  numerous  tribe  of  our  ferpents,  whofe  bite 
is  innocent,  and  whofe  creeping  motion  is  their  only  poifon*. 

Thefe 

*  If  there  is  any  impropriety  in  this  mode  of  expreflion,  the  im- 
propriety has  its  iburce  in  my  feelings,  with  refpe£l  to  the  ferpents. 
Perhaps,  no  man  experiences  the  force  and  the  miferies  of  this  pre- 
judice in  a  greater  degree  than  I  do.  It  is  the  only  prejudice  whicby 
I  think,  I  have  not  ftrength  to  fubduc.  As  the  natLral  hiftory  of 
the  Serpents  is  a  very  curioui  and  interefting  part  of  the  fcience  of 
xoology  ;  as  the  United-States  afford  an  ample  opportunity  for  the 
forther  improvement  of  the  hiftory  of  thefe  animals,  and  as  I  have, 
for  a  long  time,  been  anxious  to  devote  a  portion  of  my  leifure 
time  to  an  inveftigation  of  their  phyfiology,  in  particular,  I  cannot 
but  exceedingly  regret  my  weaknefs  and  timidity,  io  this  refpeA. 
I  had  meditated  a  fertes  of  experiments  upon  the  refpiration,  the 
digeftion,  and  the  generation  of  the  ferpents  of  Pennfylvania.  But, 
1  want  the  fortitude  which  it  is  ucceffary  to  pofli^is  in  entering  on 

tht 
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lArita*  ic  (0 1 


^ft  TTiefe  objeaiooi  wiU,   1  am  pcrfuadedt  be   ru(&cient 

^^^^^^1  convince  every  unprrjudiced  reader/ that  the  r^flotn  of 

^^^^^^f         planalion  offered  by  Mr.  de  la  C^pede  is  uniounded  tn  hA%] 

^  and,  confeqiienily,  that  the  problem  Hill  remains  li>  be  (ohvd, 

^^^K  tn  another  viay. 

H^FnftffbrBIa-        Among  ihe  number  of  ingenious  men  who  have  atnurc 
"*'  therofelve*  with  fpeculmion*  on  the  fubjc^  o4  thr> 

and  who,  reje6lmg  the  commonly  received  iioli«' 
exiftence  of  a  falcinaung  power  in  the  rsttle-fnakc,  hai 
attempted  to  explain  the  phenomenon  upon  other  princfplei 
it  h  with  pleafurc  I  recogniy.e  the  refpecUble  FrofeJFar  Bh 
oienbach^  of  Gotiingen.  This  gentleman,  in  a  lat- 
lion,  fpeaktng  of  the  raltle-fualce,  make*  a  few  rc. 
Ibe  fafcinatiog  faculty  which  hat  been  afcribed  (o  tfaia  rept 
Tbefe  remarks  I  IhaH  Iraiiflate  at  length. 

••  That  iqulrrrls  fnjoll  birds,  Scc."  fay*  he,  *'  voWntaritjr 
from  tree*  into  the  jaws  of  the  ranhNlnake,  lying  under  thecn, 
certainly  founded  in  iaci^:   nor  jii  this  much  if>  be  woodi 
at,  as  iimiJar  phenomena  have  been  obfervcd  in  other  fpeci 
'» ^^T*^'*  of  ferpcnit,  and  even  in  toad<,  hawks,  and  in  cal«, 

tit.  are  fow!  t»         ,  .   /  '  ,  '  ' 

have  the  power   which,  to  appearance,   can  under  particular  circumit 

?!/*/!!"*'*''*  ^y  entice  other  fmall  antmaU,  by  mere  fledfart  Iouk«,     ll( 

rattles  of  l\m  fnuke  (the  rattje-lotike)  are  of  pvcultar  Icrviti 
for  their  hiding  noife  cau Its  the  Iquirrtis,  whi-lhcr  taipdh 
by  a  kind  of  curiolity,  milundci (landing,  or  dreadful  lesri 
follow  ir^  as  it  would  feem,  of  ihctr  own  accord.  At  li-all< 
continues  Mr,  Blumenbadi,  "  1  know  trow*  weU-inli»fj»< 
eye  wilneiTes,  that  it  i*  one  of  the  common  pracitce*  »m-< 
the  younger  favages  to  hide  themfelvesin  thewnod^^  and 
counter  lei  ting  Ihe  hifTing  of  the  rattle-fnake  to  allure  at 
catch  the  fquirreh."*. 

the  talk.    Tnflead  of  flcvvly  and  cautiouflydtfTeflipg  and  cxantfiiij 

tlietr  fliuAurc  and  their  funfliuns,  wiih  ihat  attention  wfiteh  l] 

fubjcfl  merits,  I  nm  more  difpofed,   at  prcftnl,  to  obey  the  i^ 

jmrflion  of  the  Mantuan  poet,  in  the  following  be atitiful  lint*  t- 

-^^ — — Cape  iaxa  n»anu  i  cape  rubora,  p>flor, 

Toilentemquc  minas  et  fibib  coll  a  tumcntcm 

Dijice  ;  jamque  fuga  tumidum  C3put  aibdidit  alte^ 

Cum  m^dii  nexui,  exlbemarciue  iig^ina  caudje 

Solvuntufi  taidofque  trahit  £inu$  ultimus  orbc»» 

Georg.  Lib.  iil    • 

•  Handbuch  dcr  Naturgefchlchlc,  P,  i*^3,  Gctu 


the  ejre< 
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1  do  not  intend  to  take  up  much  time  in  examining  the  fere^ 
going  explanation.  I  fhall  ofler  my  ot^edions  to  it,  in  as 
concife  a  manner  as  I  can. 

Firft.     The  faculty  of  fafcinating  is.  by  no  means  pecu-Ejwmfnidonof 
liar  to  the  rattle-fnakc,  but  is  attributed  as  extenfively  to  theL  B^umenbach, 
bladc-inake,  and  other  ferpents,  which  are  not  furniihed  with  which  are  con- 
thc  crepitaculum,  or  fet  of  be!Is  *,  by  which  this  ferpent  if ^****» 
fuppoled  to  be  enabled  to  ring  for  its  prey,  when  it  wants  it. 

Secondly.  Some  perfons,  who  have  feen  the  rattle- fnake 
in  the  fuppofed  a6t  of  charming,  aflure  me  that  the  reptile  did' 
not  Ihake  its  rattles,  but  kept  them  dill.  It  is  true,  that 
Mr.  Vofmaer's  rattle-fnakc,  already  mentioned,  continual!/ 
fbook  its  rattles. 

Thirdly.  With  regard  to  the  praflice  of  the  young  favages,  Fafii  andob. 
fpoken  of  by  Mr.  Blumenbach,  I  know  nothing.  I  have  in- [^f„°°*rii"' 
quired  of  Indians,  and  of  perfons  who  have  refided  for  a  powor  ot  fafd- 
Gonfiderable  time,  among  the  Indians,  and  they  appear  to  be"*^^^^'*^ 
as  ignorant  of  the  circumftance  as  I  am  myfelf.  I  am  in-- 
clined  to  think  that  Mr.  Blumenbach  has  been  impofed  upon : 
or,  perhaps,  the  following  circumftance  may  have  given  rife 
to  the  fiory.  The  young  Indians  put  arrows,  acrofs,  in  their 
flooutht,  and  by  the  quivering  motion  of  their  lips  upon  the 
arrows,  imitate  the  noife  of  young  birds,  thus  bringing  the 
old  ones  fo  near  to  them,  that  (hey  can  be  readily  fliot  at.  In 
like  manner,  the  Lanius  Excubitor,  or  great  (hrike,  hiding 
itfelf  in  a  thicket,  and  imitating  the  cry  of  a  young  bird,  often 
fucceeds  in  feizing  the  old  ones,  which  have  been  folicited^ 
by  the  counterfeited  noife,  to  the  affiftance  of  their  young,  -  • 
Ever  (ince  I  have  been  accudomed  to  contemplate  the 
obje^  of  nature  with  a  degree  of  minute  attention,  t  hftve 
coniidered  the  whole  dory  of  the  enchanting  faculty  of  the 
rattle-fnake,  and  of  other  ferpents,  as  deflitute  of  a  folid 
foundation.  I  have  attentively  liftened  to  many  (lories,  which 
have  been  related  to  me  as  proofs  of  the  dodjrine,  by  itien 
whofe  veracity  I  could  not  fufpedt.  But  there  is  a  (lubbom 
incredulity  often  attached  to  certain  minds.  In  me  it  was 
Arong.  The  mere  force  of  argument  never  compelled  me  to 
believe.  I  always  fufpe£led,  that  there  was  fome  deficiency 
in  tlie  extent  of  obfervation,  and  the  refult  of  not  a  little 
attention  to  tlie  fubjed  has  taught  me,  that  there  is  but  one 

*  Serprnt  a  fonnttte  is  the  French  same  for  the  xattle-Ihake. 

wonder 


sdiAg  eke 
*«rer6f  f*fci- 


wo«id«r  in  the  bufincfM the  wonder  ihal  ihe  (lory  Qioi&tt 

ever  have  been  believed  by  m.  man  of  undeirumUog*  ftnd  of 
obfervatian. 

In  conducUng  my  inquiries  into  this  curious  fubjefl,  I 
thought  it  would  be  proper,  and  even  necvtHiry,  previoud/^ 
to  my  forming  a  decided  opioion,  to  afoertaiit  tUe  two  tbllow* 
ing  points^  viz.  lirfl :  what  fpecies  of  birds  are  mufl  freqneoUj 
obferved  to  be  enchanted  by  the  fcrpenls?  and,  fecoii41y,  ai 
what  feafon  of  the  yenM  ha&  any  particular  fpecies  been  qk 
commonly  feen  under  this  wonderful  influence.'  I  was  iiw] 
duccd  to  believe  that  the  folution  of  (hefe  two  queftions  wouU 
ferve  as  a  clue  to  the  inveftigarion  of  what  ha«  been  iong 
£dered  as  one  of  the  mad  myfterious  operations  in  nxtare,  Ij 
am  perfuaded  that  I  have  not  been  miHaken.  Poifibly^  the 
credulous  may  not  think  as  I  do. 

It  is  a  curious  circumftdnce  in  the  hiflory  of  birdi^  thai 
almoft  every  fpecies»  iii  the  fame  country  at  Icail,  has 
almofl  uniform  and  determinate  method  of  buildii^  iu  nd)| 
whether  we  confider  the  form  of  the  neft,  the  maleriali 
which  il  is  conAruAed^  or  the  place  In  which  it  i&  lixed  ^ 
Some  obfervations  on  this  fubjcdl  are  neceHariily  conn< 
with  the  point  under  inveAigationj  in  (his  memoir  ; — iiultMd, 
ihey  are  involved  in  the  queilion  concerning  the  fpecies 
birds  which  have  moil  generally  been  obftTvcd  to  be  ench;iul( 
by  the  rattle-fnake,  &c. 

Some  birds  build  their  nclls  on  tlic  fummiU  of  the  Joftki 
trees;  others  fufpend   them,  in  a  penduloui;  manner^  Al 
extremity  of  a  branch}  or  even  on  a  leatf,  whilii  others  boil 

tl 

•  I  do  not  fneaiiy  by  this  obfervation,  to  ailertf  th^t  [nt6* 
Bcceilarily  impelled  to  conflrufl  their  ncftt  of  the  fame  matetialif 
«r  to  place  ihem  in  the  fame  fituationsi  yet  fuch  if  the  langttage 
fome  writers  on  natural  hiftory,  and  on  morals^  who  t^lk  c(  Ui< 
**  determinate  inflin£l'*  of  animal»,  sincl  who  think  it  impoHiible 
that  "  animals  of  the  fame  fpeclcs  fhould  any  where  differ."  "Tl 
groufe  in  America,  wc  are  told,  ftfch  upon  treet  j  the  h»rr  b«n 
rows  in  the  ground  i  and  we  have,^  in  ihcfr  inAancrt,  fulEcienl 
reafon  to  deny  that  the  fpccics  of  either  is  the  fame  with  thoir  of 
like  denomination!    with  which  wc  nre  acquainted,  in  Ktirrtpc.* 
Thefe  arc  the  words  of  the  celebrated  author,     S<e  Dr.  A.  Fetgm 
fun*8  Principles  of  Moral  and  Political  Science,  vol,  i,  p,  ^9  &  6i 
quarto  edition, 

t  See  a  very  intcrelling  iccotint  of  the  Motaolh  fucdriai 
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then  on  Uie  lower  branches,  among  buftiev,  and  in  the  hollows  FaOt  andob. 
of  decayed,  and  other  trees.  Many  fpecies,  again,  are  content  (^£^*^ 
with  the  ground,  iaying  their  eggs  and  hatching  them,  in  poweroffaici* 
the  cavity  of  a  (lone,  an  excavation  from  the  earth,  among  ^^|L^"^*** 
the  grafs  of  fields  and  meadows,  or  in  fields  of  wheat,  rye» 
and  other  grains.  Thus,  to  confine  myfelf  to  our  own  country* 
the  eagle,  the  vulture,  the  hawk,  and  other  birds  of  this 
extenfive  family,  make  choice  of  the  loftieft  oaks,  and  other 
trees  of  our  forefis ;  the  baltimore-oriole  *,  commonly  called* 
in  Pennfyivania,  the  hanging  bird,  fufpends^  beautiful  neft 
to  the  extremity  of  a  branch  of  the  Liriodendron  f*  or  fome 
other  tree;  the  migrating  thruOi^,  called  robin,  is  content 
'  with  the  lower  branches;  the  red  thrufli  $,  the  cat-bird  ||,  the 
red-winged  oriole,  called  the  fwarop-black-bird  f ,  and  many 
others  build  in  the  low  bu flies;  the  wood-peckers**,  the 
bine  motacilla  (blue-bird)  ff ,  the  torchepot  :^|,  and  others, 
build  in  the  hollows  of  trees,  the  chaltering  plover  §^,  and  the 
whippoor-will  im,  take  advantage  of  a  hollow  place  in  the 
ground,  or  in  a  flone,  which  the  great  lark  ^^,  the  marfli- 
wren  ***,  &c.  place  their  netis  in  the  grafs ;  and,  laftly,  the 
p«rtridge  fff  builds  in  the  corn-fields. 

Of  all  tbefe  birds,  and  of  a  great  many  others,  thofe  which 
build  their  nefis  upon  the  ground,  on  the  lower  branches  of 
treett,  and  on  low  bufiies  (efpecially  on  the  tides  of  rivers, 
creeks,  and  other  waters,  that  are  frequented  by  different 
kinds  of  ferpents),  have  mod  frequently  been  obferved  to  be 
under  the  enchanting  faculty  of  the  rattle-fnake,  &c.  Indeed, 
the  bewitching  fpirit  of  thefe  ferpents  feems  to  be  almoft 
entirely  Jimited  to  thefe  kinds  of  birds.  Hence,  we  fo  fre- 
quently hear  tales  of  the  fafci nation  of  our  cat-bird,  which 
builds  its  neft  in  the  low  buflies,  on  the  fides  of  creeks,  and 
other  waters,  the  mod  ufual  haunts  of  the  black-fnake,  and 

Taylor-bird,  by  my  learned  friend  Mr.  Pennant,  in  his  Indiiu 
Zoology,  pages  44, 45  &  46. 

*  Oriolus  Baltimore.  f  Liriodendron  tulipifcnu 

X  Turdus  nigratorius.  ^  Turdus  rufus. 

I  Mufcicapa  carolinenfis.  ^  Oriolus  pboeniceus. 
**  Pici                                         ft  Motacilla  Sialis. 

II  Sitta.  ^§  Charadrius  vociferus. 
Pll  Caprimulgiis.                        f^  Alauda  magna. 
***  Motacilla  Troglodytes?     -tft  Tetrao  virginianui. 

other 
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olKer  fiifpeott.    Hence,  too»  upon  opmog  Uic  ftomachttf 

fome  of  Qur  ferpenu^  if  we  often  ^nd  thftt  they  cor.Uiti  btfds, 

it  l<  almofl  entirely  ihoie  bad»  which  build  in  liic  nisimaf  I 
hav«  juil  mentioncil. 

Tbi^  fad  1  UoU  long  rcmaiked.  It  bad  i^sde  focDC  iro- 
preHion  upon  my  miud  before  I  had  turned  my  aiteniMin  lo 
the  rubjcft  of  thi»  o^emoir.  Lalety,  when  I  c^une  t^t^es 
Yiew  ot  (be  fubjc^»  the  facl  appeared  to  ate  lo  be  of  foojc 
cgnfec|uence.     1  OnaU  now  avail  myfelf  of  it . 

The  r^ule-fnakc  (eldoQj,  if  ever,  climb*  up  trees*.     He 

it 
•  S^nic  refpc^ablc  wi  Iters  aflcrt,  ihit  «hc  r*ttle.f«iflkc  dew  (limb 
trees,  and  that  it  doci  it  wi(h  cafe.     Mr.  dc  li  Ccpcde  is  of  tkiif 
opinion.    After  telJin^  oi  that  thii  lepttfc  tive«  upon  wonnt*  frogjlr 
and  hates,   ihit  tKitUi.ililY  pjocceds:  *'  li  f.ii(  suITi  la  proie  d*aiieau& 
it  d'ccuicuilsi  car  il  monte  avcc  faciliic  fur  Ics  arbccs,  Sci'y  cUncc 
avec  vivaciirc  dc  branchc  en  hianche,  ainfi  <jue  fur  Ics  poictts  dci 
rochcri  qu^il  h^bttp,  6i  ce  nXl  que  dans  )j  plaint  qu'il  cotMi  avee 
difficulte,    k  qu'il  eft  plus  aisc   d'evitcr  f*  pouifttite."     fft/tirt 
Natufflli  da  Strprnt*  p.  40;>.     At  the  coiiclufton  f-F  his  account  o 
the  boiquira,  or  crcftalut  horridu&,^the  eloquent  author  has  run  mXfi 
the  fame  ciror,  i«  the  iollowing  heautiful,  ihnugU  rathrr  poetics^ 
apoftrophc*      *-  Tranquillei  habitsns  de  nos  contrces  temptritSy 
que  nout  rommcf  plui  hcureux,  loin  de  ces  pUgct  ou  la  cliaUu 
ic  rhunnditd  icgnciit  avcc  lani  dc  force!  Nous  ne  voyons  point  u 
Serpent  funcfte  infcdcr  Trau  ;tu  milieu  dc  laqucllc  »l  nagc  avec  fa 
cilitej   les  arbres  dont  il  p?ii  court  lc&  lame^ux  avec  \\XzV(€ ;  ta  let 
detJt  il  petfple  Irs  cavemcs }  les  liois  roliiairc«|  ou  il  exerte  Ic  nrtemi 
emptte  que  le    trgre   dan«    fes  dd'erts  brulmia    donl  l^obTcurt 
livre  plui  fureniciit  fn  pioie  a  fa  muifure,    Ne  rrgrcttons  pM  I 
bcaut^t  naiurellfs  dc  ces  climut*  plus  chaud*  que  le  n6t1rt,  leur 
iibrcs  plui  rotiffo^,  leurs  fcuiJbget  pins  agieabtc«,   leuis   f!e 
ptus  ftiaves,  plu£  belles :  ct%  Hcurs^  ces  ttruiiUgcs,  ce«  ^^rbret  each 
la  demtuie  du  Serpent  i  ibnneitc/*     Htfioin  NaturtlU  tL-s  Sftfix 
p.  419  &  4:^0,     I  have  Uen  at  Ibme  pains  to  difcover  vibcthcr  t 
raule-fnake  does  ciimh  up  trees.    The  rei'uli  of  my  mqulries 
that  It  does  not.     Although  I  h.ivc   had  op[»orniniiici  of  fceini 
gicat  numbers  of  rattle -fnakes  intlie  wcllcm  parts  of  Pennfylvani 
^c.  paiticubilY  in  the  vicinity  of  the  river  Ohio,  I  never  fav^  on 
of  them  tJiccptcn  the  ground.     The  bja<k-fnakc  I  Iwvc  t 

upon  iiees.     I  ought  not,  however^  to  conceal  that  in  ^  i* 

of  the  lall  year,  a  Choktah-Indian  told  me,  that  the  ratrlc-ft 
dots  ciimb  uees  and  buflus^  to  a  fmafi  height*     He  (^id,  tint 
bdd  once  fccn  one  of  thde  ftiaket  upon  a  reed*     I  im  mt  ««r 
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M  fireqaently,  however,  found  about  their  roots,  efpecially  ^•^.■^  *• 
in  wet  fituations.  It  is  faid  that  this  reptile  is  oflen  feen,  fy^e^mg  die* 
curled  round  a  tree,  darling  terrible  glances  at  a  fquirrel,  pom  of  A&U 
which  after  fome  time  is  fo  much  influenced  by  thefe  glances,  ^^SSte^ 
or  by  Tome  fubtile  emanation  from  the  body  of  the  ferpent* 
that  the  poor  animal  falls  into  the  jaws  of  its  enemy.  This 
fUxy  it,  I  believe,  deffilute  of  foundation,  though  it  is  related 
by  the  good  Cotton  Mather  *.  The  rattle-fnake  is,  indeed, 
fometimes  feen  at  the  root  of  a  tree,  upon  the  lower  branches 
of  which,  at  the  height  of  a  few  feet  from  the  groundi  a  bird 
or  fquirrel  has  been  feen  esihibiting  fymptoms  of  fear  and 
diftrefs.  Is  this  a  matter  of  any  wonder  ?  Nature  has  taught 
different  animals  what  animals  are  their  enemies;  and  al- 
though, as  will  be  afterwards  fliewn,  the  principal  food  of 
the  ratlle-fnake  is  the  great  frog,  yet  as  he  occalionally  devours 
birds  and  fquirrcis,  to  thefe  animals  he  inufl  neccfTirily  be  an 
objedt  of  fear.  When  the  reptile,  therefore,  lies  at  the  foot 
of  a  tree,  the  bird  or  the  fquirrel  will  feel  itfulf  uneafy.  That 
it  will  fometimes  run  towards  the  ferpent,  then  retire,  and 
return  again,  I  will  not  deny.  But  that  it  is  irrefiftibly  drawn 
iolo  the  jaws  of  the  ferpent,  I  do  deny  :  becaufe  it  is  very 
frequently  feen  to  drive  the  ferpent  from  its  hold ;  becaufe 
the  bird  or  fquirrel  often  returns,  in  a  few  minutes,  to  their 

willing  to  deny  this  Indian's  ftory :  yet  it  is  oppofed  to  every  in- 
formation I  hAve  been  able  to  procure  from  peri'ons  well  acquainted 
with  the  reptile  of  which  I  am  fpeaking.  However,  it  it  not  im- 
poflible  that  where  trees  and  bufhes  grow  very  clofe  together,  the 
fnake  may  climb  thmi  to  a  veryfmall  height,  Moll  fpecies  of  kt' 
peuts  move  in  a  fpiral  manner :  the  rattle-fnake  moves  ftrait  on  | 
and  this  is  the  reafon  why  he  cannot  climb  trees.  In  the  quotation 
which  I  have  made  from  Mr.  de  la  Cepede,  another  mifiake  is  in- 
volved. He  fpeaks  of  the  agility  with  which  the  rattlc-fnake  moves. 
This  is  not,  however,  merely  the  mifiake  of  Mr.  de  la  C^pcde. 
We  find  it  in  Pifo.  Speaking  of  this  reptile,  our  author  lays: 
**  In  triviis  juxta  ac  deviis  locis  cernitur,  tarn  celeriter  proreptans 
ut  volare  videatur,  idque  velocius  per  locafaxofd,  quamterreftria/* 
D/  ladi^  utriufque  re  naturali  et  medica,  p.  274.  Now  the  truth  is 
that  the  rattle-fnake  is  one  of  the  moll  (luggifhof  all  our  ferpents. 
Linnxus  was  well  informed,  when  he  afleried  that  Providence  had 
given  "  the  Crotalus  a  very  Aow  motion.'*  See  ReJU3ions,  Sec, 
quoted  p.  84  of  this  memoir. 
*  Philofophical  Tranfa^ions  of  the  Royal  Society,  No.  339. 
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habiUlK»m.  Sometimes  the  bird  or  fquirrel,  m  ailempliii^  tm 
drive  away  the  fnake.  approech  too  near  to  their  ei>ciny,  ind 
are  bitten,  or  iaimediateiy  devoured.  But,  from  what  mH 
aflerwajdi  be  fsnd,  it  will  appear  that  thefe  infiances  ai« 
fo  common  as  is  gencmUy  tma^^ined. 

My  inquirtes  cuncerning  live  feafon  of  the  year*  at  wbici 
any  particutar  fpecieii  of  binU  has  been  fcen  under  the  (afcinat* 
ing  povi'er  of  a  ferpent,  afforded  roe  (lill  more  f^iitsfA^tion,    In] 
almoft  every  irrflante,  I  found  that  the  fuppofcd  fafcinatii 
iacuky  '»f  the   fcrpenl  wat  exerted   upon   the  birdfi  nt  lha| 
particular  fcalan  of  iheir  Uying  their  eggs,  of  their  haUrbing, 
or  of  their  rearing  their  young,  flill  tender,  and  defenceJc^ 
I  now  began  to   fufpcf),  that  the  cries  and   fean  of  btrdfl 
fappofedto  be  falcinated  originated  in  an  ei^eavoiir  to  pru4(( 
their  cell  or  )'Oung.     My  inquiries  have  convinced  ta«  dnl 
thift  is  the  cafe, 

I  have  already  obfcrved,  that  the  ratlle-fnake  doei 
climb  up  trees.  But  the  black-fnake  and  fomc  other  ( 
the  genus  coluber  do,  Wfjcn  impelled  by  hungtr, 
capable  of  fatit fymg  it  by  the  capture  of  aniniaU  on  the  groimd| 
they  begin  to  gitdc  up  trees  or  bullies,  upon  which  a  bfrd 
its  neft.  The  Urd  is  not  ignorant  of  the  ferpenfs  object,  Shi 
leaves  her  ncft,  whether  it  contains  egj^i  or  young  t»tv^\,  mi 
endeavours  lo  oppofe  the  repiile^s  progrcfs.  In  doing  thii 
Ihe  is  a^uated  by  (he  Hrengih  ^f  her  inflinclive  attachmi 
lo  her  tgg'it  or  of  afffflion  lo  her  young.  Her  ' 
lancholy,  her  motions  are  tremuloua.  She  ex  poles  I 
the  moll  imminent  danger.  Sometimes,  (he  approaiiiies 
Dear  tlie  reptile  (hat  he  leizes  her  as  his  prey.  Bui  this  is  I 
from  being  univerfally  the  cafe,  Ohcn,  ftie  compcts  IJ 
ferpeul  to  leave  the  tree^  and  then  reluroi  to  her  ncJI^. 

•  Horace,    ihongh   he  has  not,   like  his  contcniporary,  Vif 
giTcn  any  great  pro©fi  of  his  knowledge  in  natur^ii  hiitory*  hj^\ 
10  have  knuvkni  hilt  well,  the  anxiety  of  birds  for  the  prefuTatit 
of  their  young ; 

"  Ut  alTidcns  implumibus  putUs  avlt 
**  Sc) Pentium  aliapfut  timet." 

Epod 
The  xuihor  of  thcfe  two  fine  lines,  had  he  hved   in  AinerT 
the  land  of  fafcination,  ^'ould,  1  am  tnclitted  lo  Chink,  hate  dti 
brlieved,  the  whole  ftory.    They  would  have  been  a  due  to  Itj 
%i\d  u  uth  on  this  fubjc£t. 


ASC&tBBD    TO    TUK   RATTLI-'SKAKC.        ^  IQ^ 

It  is  a  well  known  fiidt,  that  among  fome  fpecies  of  birds,  FaOi  iaa  oi« 
the  female,  at  a  certain  periodt  is  accuftomed  to  compel  tbe ^eSamlt!t* 
jonng  ones  to  leave  the  nefi;  that  is  when  the  young  have  power  oT  fefcl. 
acquired  fo  much  firength  that  they  are  no  longer  entitled  to  J^Sj^**^ 
aii  her  care.  But  they  flill  claim  fome  of  her  care.  Their 
flights  are  awkward,  and  foon  broken  by  fatigue.  They  fall 
to  the  ground,  where  tliey  are  frequently  expofed  to  the 
attacks  of  the  ferpent,  which  attempts  to  devour  them.  In 
this  fituation  of  afiairs,  the  mother  will  place  herfelf  upon  a 
branch  of  a  tree,  or  bufh,  in  the  vicinity  of  the  ferpent.  She 
will  dart  upon  the  ferpent,  in  order  (o  prevent,  the  defthiQion 
of  her  young :  but  fear,  the  inftinfl  of  felf-prefervation,  will 
comp^  her  to  retire.  She  leaves  the  ferpent,  however,  but 
for  a  fhort  time,  and  then  returns  again.  Oftentimes,  (be 
prevents  the  deftrudion  of  her  young,  attacking  the  fnake, 
witli  her  wing,  her  beak,  or  her  claws.  Should  the  reptile 
fiicceed  in  capturing  the  young,  the  mother  is  expofed  to  lefs 
danger.  Por,  whilfl  engaged  in  fwallowing  them,  he  has 
neither  inclination  nor  power  to  feize  upon  the  old  one.  But 
the  appetite  of  the  ferpent-tribe  is  great :  the  capacity  of  their 
fiomachs  is  not  lefs  fo.  The  danger  of  th^  mother  is  at  hand, 
when  the  young  are  devoured.  The  fnake  feizes  upon  her ; 
and  this  is  the  cataftrophe,  which  crowns  the  tale  of  &f* 
cination ! 

An  attachment  to  our  offspring  is  not  peculiar  to  the  human 
kind  alone.  It  is  an  inftin^t  which  pervades  the  nniverfe  of 
animals.  It  is  a  fpark  of  tbe  divinity  that  aduates  tlie 
greater  number  of  living  exifiences.  It  is  a  pailion  which, 
in  my  mind,  at  leafi,  declares,  in  language  moft  emphatic, 
the  exiflence,  the  fuperintendance,  the  benevolence,  of  a  firft 
great  caufe,  who  regards  with  partial  and  parental,  if  not 
with  equal  eyes  the  falling  of  a  fparrow  and  the  falling  of  an 
empire. 

Among  the  greater  number  of  the  fpecies  of  birds,  the  at- 
tachment of  the  parent  to  the  young  is  remarkably  ftrong. 
We  have  daily  inftances  of  this  attachment  among  our  domeftic 
birds,  and  I  believe,  it  is  ilronger  among  thefe  birds  in  their 
wild  flate:  for  there  are  fome  reafons  for  fufpeding,  that 
thia  amiable  infiin£t  is  diminilhed  and  weakened  by  culture  *. 

*  This  qnefKon  will  be  examined  in  my  memoirs  upon  the  ftorge, 
ly  of  animals. 

The 
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iitftaoces  which  I  b«v«  already  ineiiljoned.  fts  wotl  Ai  i 
lii^,  which  reuiamK  to  be  mcmioti<rd,  point  out,  in  a  ftrikii^ 
view,  tl»c  nitachmenl  of  the  molIicNbird  to  her  ofTipriii^. 
She  often  guard*  her  nclt  whh  the  grealeft  atteation,  fearful 
of  the  tnfiiJiouK  glide  ofihu  rr^rprnf.  Slic  emleiivourt  tu  prereil 
ilic  dcfifuflion  of  her  eg>;R  or  |Oitng,  by  iUi*  coriujr. 
be  hfti  fuccccded  in  obtaining  ihem,  (he  attackv  him 
ttlone«  cjrcuH-!  oth«»r  birds  to  her  adidance.  Weottght 
be  Jurprifed^  ihnt  iomeUmes  fbc  falli  a  vi6im  to  ber 
For  It  in  a  well  kno^vn  fad,  that  fome  fpepiea  of  birdi 
fuffer  themfeK  es  to  be  taken  upon  their  neftc,  ratbtf  tbab' 
relinqtiiih  tht'ir  young,  or  llieireggs. 

In  the  dudy  of  natural  hiflory,  1  am  aliArays  happy  to  dif 
rover  new  inflances  of  the  vxifdom  of  providvooe,  and 
proofs  of  the  flrong  affeclions  of  animalf.     And  for  thci 
covery  of  fuch  in  fiances  of  wifdotn,  and  (ncU  proofi 
tion,  the  conlcmpliition  of  nature  is  an  ample  ficli!, 
innftnceft  now  before  us,  the  fhength  of  the  uii)iD€t  of  affk- 
lion  in  birds  i^^  llJuflfated,  in  a  Oriking  point  of  view;  and 
cannot  help  obfcrving,  ihul  1  tcel  an  high  degree  of  ptrufu 
to  being  able  to  dcj  away,  in  fome  meafure  at  leail, 
jttciire»  not  lefs  oticiiCvc  than  it  is  unfounded^  by 
my  (lender    icJlimony   in   favour  of  the  exi(lence  and 
powerful  dominion  of  a  benevolent  principle  ia  aniraajg. 

The  (bilowin^  htt  was  communicated  to  me,  fome  lii 
(ince,  by  our  prcfident,  Mr.  Kittenhoufe.     I  lliink  it  firikini 
illuftrates  and  roniirma  the  (yiif.m  which  I  hav^    ' 
vouring  to  tfilablifh.      1  relate  it,  therefore, 
and  the  more  fo»  a«  I  ha%e  no  doubt^  that  the  authoritf 
cautious  and  enlightened  philofopfier  will  greatly  contribute 
the  de{lru£lion  o(  a  fuperllitioui  notion  which  difgraccj  ibc 
|>age  of  nat  ural  h  tftory . 

Some  years  (tncc,  this  ingenious  gentleman  was  induced 
fappofe,  from  the  peculiar  melancholy  cry  of  a  red>wrng( 
maize-thief*,  that  a  fnake  was  at  no  great  *!t(lancc  from 
and  that  the  bird  was  in  dtflrefjs.  He  threw  a  Hone  at 
plaee  from  which  Uie  crj*  proceeded,  which  had  the  t(tc€t 
driving  the  bird  away.      The  pooi"  anitiuU,  bowet*et«  ii 

♦  Commonly  calJed,  in  Pennfylvania,  the  Swamp«Bbck« 
It  ia  ihe  Oriolui  phccniceus  of  Lincwui* 
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mediBtdy  returned  to  the  fame  fpot.    Mr.  Kittenboafe  now  F«at  aad  «b- 
went  to  (he  place  where  the  bird  alighted,  and,  to  his  great  f*^*^!^' 
aftonifliment,  he  found  it  perched  upon  the  back  of  a  large  po«er  of  hrfiS^ 
black-fnake,  which  it  was  pecking  with  its  beak.     At  this  "^^^fj**"* 
very  time^  the  ferpent  was  in  the  adl  of  fwallowing  a  young 
birdf  and  from  the  enlarged  ilae  of  the  reptile's  belly  it  was 
evident,  that  it  had  already  fwallowed  two  or  three  other 
young  birds.    After  the  fnake  was  killed,  the  old  bird  flew 
away. 

Mr.  Kittenhoufe  fays,  that  the  cry  and  anions  of  this  bird 
had  been  precifely  fimilar  to  thofe  of  a  bird  which  is  faid  to 
be  under  the  ^fcinating  influence  of  a  ferpent ;  and  I  doubt 
not  that  tliis  very  inftance  would,  by  many  credulous  perfons, 
have  been  adduced  as  a  proof  of  the  exigence  of  fuch  a 
fiiculty.  But  what  can  be  more  evident  than  the  general  ex- 
planation of  this  cafe?  The  maize-thief  builds  its  neft  in  low 
bnlheSf  the  bottoms  of  which  are  the  ufual  haunts  of  the  bbck- 
fiiake.  The  reptile  found  no  difficulty  in  gliding  up  to  the 
neft,  from  which,  mofl  probably  in  the  abfence  of  the  mothert 
it  had  taken  the  young  ones.  Or  it  had  feized  the  young 
onesy  after  they  had  been  forced  from  the  neil,  by  the  mother. 
In  either  cafe,  the  mother  had  come  to  prevent  them  from 
being  devoured. 

We  are  well  acquainted  with  the  common  food  of  the  rattle- 
finke.  It  is  the  great-frog  *  of  oiir  rivers,  creeks,  and  other 
waters.  The  fnake  lies  infidioufly  in  wait  for  his  prey,  at 
the  water-edge.  He  employs  no  machinery  of  enchantment. 
Ho  trafts  to  his  cunning  and  his  flrength. 

A  very  ingenious  t  friend  of  mine,  who  has  devoted  oon- 
fideimble  attention  to  the  natural  hiflory  of  the  rattie-fnake, 
and  who  has  diflefied  many  of  them,  alTures  me,  that  he  never 
faw  bat  one  inAance  in  which  a  bird  was  found  in  the  flomach 
of  this  reptile,  and  this  bird  was  the  chewink,  or  ground- 
robin  {.  In  another  inflance,  he  faw  a  ground-fquirrel  § 
taken  out  of  one  of  thefe  reptiles.  In  every  other  cafe,  fo 
long  as  the  food  retained  enough  of  the  form  to  be  dif- 
tiqgaiflied,  the  (lomach  was  found  to  contain  the  great-frog, 
whicfal  have  mentioned. 

a  Rana  oceI!ato  of  Linnaeus.  f  Timothy  Matlack,  Efq. 

X  This  is  the  Fringilla  erythrophthalraa  of  Linntfut. 
f  The  Sciunis  ftriatus  of  Linnsus. 
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Another  argument  agaiitli  the  fardnaiittg  power 
ferpent-Cfibo  fiiil  reiDainf  lo  b«can(idercd. 

It  i&  natural  to  i  ^r>r  what  purpofe  nature  b»s 

fefpents  with   tlv  <  powers  of  fafcinating  birdfy 

OCher  animah  ?  The  anlwer  to  Ihit  queRion  U  untfonm 
(aid,  the  power  ts  given  that  the  ferpetils  may  abUm 
feod.     Let  us  examine  this  opinion. . 

Admitiing  the  exiftence  of  this  power,  I  ihoold  hsv«  no 
hefttation  in  believing,  that  its  ule  is  what  is  here  mentioned, 
though,  indeed,  it  ought  not  to  be  concealed,  that  fj^akei  are 
foppofed^  by  fome  foolilh  people,  to  have  the  power  of  chari 
ing  even  children.     And   yet,  I   believe,  there  are  nd 
fiances  recorded  of  o*ir  American  fnakea  devouring  chi 
If,  then,  nature^  in  the  tmmennty  of  her  kindneb^  had  g^hi 
the  ferpeiits  with  this  wonderful  power,  we  fliould,  at  Ie«ft, 
e3(pe£t  to   find  (hat  the  common  and  princijial  food  of  thefc 
ferpents  was  thofe  animals,    vix.  birds  and  fqutrrels^   upon 
which   this   influence  is  generally  obferved  to  be  exerted. 
This,  however,  is  by  no  means  the  cafe.  ^ 

A&  conncded  with  thi$  part  of  my  memoir,  it  will  not  b« 
improper  to  obferve,  that  all  our  ferpents  arc  the  foodi 
fcsreni  kinds  of  birds.     Lven  the  rattle-fnake,  wboTe 
produces  fuch  alarming  fyniptoms  in  man,  and  other  tui 
ti  frequently  devoured   by  fome  of  our   flronger  and  more 
courageous  birds,     A«t  far  as  I  can  learn,  the  bird*  which 
commoi>|y  attack  and  defiroy  this  reptile>  arc  the  fwaltoi 
tailed  hawk*,  and  the  larger  kinds  of  owls.    The  owl 
feeds  her  young  with  this  fnake,  wbofe  bones  arc 
found  In  her  neft,  at  confiderable  heights  from  the  | 
Even  a  hen  hits  been  known  to  leave,  for  a  minutei 
frighted  chickens,  and  attack,  with  her  beak,  n  raiUe»l 
the  greater  part  of  whofe  bodj  flie  afterwards  devoured  f. 

•  Faico  fufcatui. 

f  It  is  commonly  believed,  that  tJie  TattJe.foakc  is  a  very  hinfy 
animal ;  but  this  is  not  the  cafe.  A  very  fmalJ  ftroke  on  amy  part 
of  its  body  difablcs  it  from  running  at  &1I  j  and  the  (lighttlt  Itroke 
upon  the  tup  of  She  head  is  followed  by  ii^ftant  death.  The  Ikull'^fl 
bone  is  rrmarkably  thin  and  brittle }  fo  much  To  indeed,  tlitt  it  i^H 
thutighc  that  a  ttroke  from  a  ving  of  a  thruih  or  robin  vrould  \K 
fufficiect  to  break  ic 
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The  black-fnake  is  a  fcrpcnt  of  much  more  aftivlty  than  ihc  Faflf  wni  ob» 
ratUe-rnake.     The  latter,  as  I  have  already  faid»,  feldom,  ir[^^*;;;^";,^J*- 
ever,  climbs  up  trees*     But  the  former  will  fometimes  afcend  power  uf  t»(- 
the  foftieft  trees,  in  purfuit  of  the  objeft  of  his  apperite.   The  *=^*^*>"  »^*** 


fsttJo-fnake,   it  has   been  juft  obfervcd,    fubfifts  principally 
upon  tiie  large  frog,  which  frequents  the  waters  of  our  couiv 

|4ry.     He  has,  therefore^  but  little  occaiion  for  aftivity.     But 
khe  black.fnake,  feeding  more  upon  birds,   ftands  more  in 
ftteed  of  activity.     He  frequently  glides  up  the  trees. of  lh« 
kiorefl,  &c.  and»  commonly  in  the  abfence  of   the  mother* 
pevours  either  her  eggs  or  her  young  ones.     The  difficulty 
^i  obtaining  his  prey  upon  the  tree  is  fometimes  very  con* 
liderable^  as  will  appear  from  a  fadl  which  will  be  related 
immediately.     Now,  if  this  ferpent  is  gifted  with  the  faculty 
^—of  fafcmaling,  why  is  he  not  content  to  continue  at  the  bottom 
^■ofthe  tree,  and  bring  down  his  obje£t }  And  if  he  can  employ 
^pihis  machinery  of  fofcination  at  hn  pleafure,  how  comes  it, 
^P^thal  lie  fo  feldom  fucceeds  in  capturing  old  birds?  For  it  is  a 
(a^  that  when  birds  are  found  in  his  ftomacb,  they  are  princi- 
pally  young  birds. 

I  have  faid,  that  the  black- fnake  fometimes  finds  great  dif- 

^n^culty  in  obtaining  his  prey  upon  the  tree.     In  fupportof  this 

^BsOarttun  I  could  adduce  many  iacls.     But  my  memoir  ha« 

K^Jready  exceeded  the  limits  which  I  originally  prefcribed  to  it« 

1  Oiall  content  myfelf^  therefore,  with  relating  a  folitary  htl, 

wliich  Urikingly  iDullratcs  my  poiition. 

A  blatk*fnake  was  feen  climbing  up  a  tree,  evidently  willi 
^_|Jie  view- of  procuring  the  young  birds  in  the  nefl  of  a  balti* 
^Btoore-bird.  This  bird,  it  has  been  already  oblerved,  fufpends 
^ji«  ncil  al  the  exireniily  of  the  branch  of  a  tree*     The  branch 

klo  which  (he  bird,  of  which  I  am  fpeaktng,  had  affixed  il< 
Hcft,  being  very  (lender^  the  ferpent  found  it  impoflible  to 
^    ootne  at  the  ncft  by  crawling  along  it :  he,  therefore,  took  the 
advantage  of  another  branch,   which  hung  above  the   nefl, 
and  twilling   a  fmall  portion  of  his  tail  around  it,  he  wat 
^^enablcd,  by  flretching  the   remainder  of  his  body,  to  readi 
^■he  oell,  into  which  he  infinuated  his  head,  and  thus  glutted 
^^iU  appetite  with  iheyoun^  birds. 

The  importance  of  this  fad,   in  the  inveftigalion  of  the 
Itibjed  of  my   memoir,    appears  to  me  to  be  great«    An 


to  (Ja«lur*i 
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Vol.  Vm.— Jt'NE,  isot.  i 
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Amfrlcan  foreA  i»  not  I  be  filciit  rcfidence  of  a  few' 
0uruig  the  grcaler  part  of  tbe  fpring  and  fummrr  aai 
our  wotxls  arc  alive  with  the  numerous  tpccies  of  rcfi 
and  vifitaat  bird*.  At  tltcfe  times,  if  the  black-fnake  poll 
liie  faculty  of  fafcinating,  it  cannot  b«  a  difficult  thing 
him  to  procure  his  food.  Yet,  in  the  inftance  which  I  have 
jafi  related,  we  have  leen  ttiU  reptile  climbing  up  a  tree» 
and  tliere  obliged  to  exert  all  hii  ingenuity  to  obUto  his 

prey* 

1  cannot  well  conclude   this  memotr  without  obfcrriog* 
lltajL  tn  the  inveHigation  of  the  fubjcd  which  it  invol 
1  have  experienced  much  plcafare*    For  to  the  culiivati 
of  fcicnce,    the  difcovery  of  truth  muft,   at  all  times^  be 
I'ource  of  pleafure.  *  Thii  pleafure  will  even  rife  to  fomet 
)ikc  happtnefs,  when,  in  addition  to   tlie  difcovery  of  tru 
mre  are  enabled  to  draw  afidc  the  veil,  which,  for  ftgcf« 
curtained  fuperfiition   and  credulity.      Under  the   inflaeo 
of  various  fpccies  of  fuperAilion,  we  fall    from  our  dignity, 
and  are  often  rendered   unhappy.     It  tliould  be   one  of  ill 
principal  objeds  of  fcience  to  rear  and  prop  the  dignity  of 
mind,  and  to  fniooth  its  way  to  comforts^  and  txi  happinefs. 
The  ills  and  the  infirmities  of  our  earthly  flate  of  ^  a 

numerou!!  enough.  It  is  folly,  if  not  vice,  to  incre.* 
He  who  ferioutly  believes*  that  an  hideous  reptile  is  gilt 
from  the  facred  fource  of  univerfal  life  and  good,  with  ( 
power  of  faicinating  birds,  fquirrels,  and  other  animals,  vtv 
hardly  Hop  here.  He  may,  and  probably  will,  believe  mJ 
inore.  He  will  not,  perhaps,  think  him fclf  entirely  exempt 
from  this  wonderful  iniuence.  He  may  fuppofe,  that  the 
property  belongs  lo  other  beings»  betjdes  iheferpeots^  wad 
he  will,  perhapK.  imagine  tliat  it  forms  a  part  of  a  mate 
extenfiveplan»  the  eflfedi  of  which)  be  will  aflfert,  arc  pro- 
toiiient,  and  unequivocal^  though  its  ways,  be  will  coi 
are  iucomprchenGble  to  mortal  minds. 

fiiftoria  naturaUt  nonbene  digejta  abii  in  JabuUtm ;  pr^udi 
vero  et  nimia  crcduUtoi  VcHtatem,  etfi  comma  JiUU  dfgmtt 
hngijime  aUquando  propellunt, 

JACOBUS  THEODORUS  KLEIN. 
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Some  Account  of  an  E^ptian  Lock  of  verjf  high  Aniiquify»  In* 
dicated  from  D evoh's  Travels,  by  a  Correfpondcnt.  With 
Objtrvationt  by  W.  N. 

To  Mr.  NICHOLSON. 
SIR, 

Jl\  few  weeks  ago  I  faw,  with  particular  pleafu  re,  a  model.  Letter  concern* 
or  wooden  lock,  made  from  ihe  defcriplion  in  Denon's  travelj^,  ^"^thVRoya*^ 
which  was  exhibited  in  the  lectures  at  the  Royal  Inilitution.   I  laftitudoa* 
beg  leave  to  propofe  the  infertion  of  the  fame  in  your  excellent 
Work,  and  fliould  Jiope  for  your  opinion  as  to  its  fecurity. 
I  am.  Sir, 

li^our  obliged  reader, 
j^ew  Broad  Street,  P,  Q. 

May  12,  1804. 

I  HAVE  given  engravings  of  this  lock,  copied  from  De-  Defcriptioii «{ 
non's  book.     Pkte  VII.  fhews  the  lock  as  applied  to  a  door,  "^  ^^* 
and  its  developement  is  made  in  Plate  VIII.     The  patfage  iu 
Denon  (tranflated)*  is  as  follows: 

"  No.  2,  3,  4,  and  6.  The  Egyptian  lock.  It  fecures  the 
gates  of  town^,  of  houfes,  and  the  apertures  of  the  fmallell 
articles  of  furniture  or  ufe.  I  have  placed  it  among  the  anti* 
quities,  becaufe  it  is  the  fame  as  was  in  ufe  four  thoufand  years 
ago.  I  found  one  fcutptured  among  the  baf-reliefs  which  de.  ftulptured  oa 
corate  the  great  temple  of  Karnack.  It  is  fimple  in  coucep-  If  |J^^/^^ 
tion,  eafy  of  execution,  no  lefs  fure  than  any  other  lock,  and 
deferves  to  be  applied  on  all  our  rural  occafions.  Fi^.  2  is  the 
key,  which  is  capable  of  thoufands  of  different  combinations. 
In  Fig.  3  the  lock  is  fliewn  clofed,  feen  as  to  its  interior ;  the 
key  being  in  the  a£l  of  lifting  up  certain  pins  which  had  fallen 
into  holes  in  the  bolt,  and  kept  it  in  its  place.  In  Fig.  1  the 
bolt  is  drawn  back,  and  the  lock  confequently  open.''  Sec 
plate  1 39  of  thefuid  work, 

Eton,  in  his  Survey  of  the  Turkifli  Empire,  mentions  this 
lock  as  follows : 

"   Nothing  can  be  more  clumfy  than  the  door 'locks  io  Eton*!  neeomit 
Turkey*  but  their  mechanifm  to  prevent  picking  ii  admirable-  ®^^*  n\^T^^ 

I  2  It  ufe  in  Turkey, 

«cc. 
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It  II  ft  curiout  thing  lo  fee  woodoi  locki  upoo  ii 
tTcalarly  in  Afia»  and  on  their  caravanfaxies  and  other 
buitdin(^f«  ai  well  ^s  on  houfe  doors.  The  key  f^ocs  tnta 
back  part  of  the  boiff  and  is  compofed  of  a  fquare  ibck 
five  or  fix  iron  or  wooden  pins  about  half  an  inch  long« 
wards  the  end  ot  it,  placed  at  irrrcgular  diflances,  and 
fwertng  to  holes  in  the  upper  part  ot  the  boll,  which  ispicrc 
with  a  fquare  hole  to  receive  the  key.  The  key  being  palj 
as  far  as  it  will  go,  is  then  lifted  up,  and  the  pins  entei 
correfpondtng  Jiotes  rnife  other  pins,  which  had  dropt 
Ihefc  holes  from  the  part  of  the  Jock  immcdiatc^ly  above,  aod 
which  have  hcad^  to  prevent  them  ialHiig  lower  than  is 
ccffkry.  Th^  boU  being  thui  freed  from  the  upper  pint, 
drawn  back  by  means  of  the  key^  the  key  it  then  lowei 
and  may  be  drawn  out  of  the  bolt :  to  lock  it  again  the 
IS  only  pu(hcd  in,  and  the  upper  pins  tall  into  the  boles  o[ 
their  own  weight.  This  idea  might  be  Improved  on,  but  Ibe 
Tucks  never  think  of  improving." 

Sbfenrst!uit«*  THE  Hmplicity  and  other  advantages  of  ihi^  lock  or 
are  too  obvtuus  to  require  tnuch  remark ;  for  which  rtsa 
fhaJI  conline  my  prefcnt  obfervations  to  it«  degree  of  fc 
or  invtolabJil^.  I  think  we  may  contemplate  it  in  tlirce 
Simpleft  <lnic-  ral  flages  oi^  perle6)ion  or  improvement,  t.  If  it  be  ooik» 
^'"kLa^r*^^  flrucled  with  one  pin  of  confiderable  (ize  to  fall  mlo  the  bok« 
ktch.  '"^  ^^^^  finger  be  fuppofcd  to  be  introduced  for  (he  purpofeof 

railing  it  and  fetting  the  boll  at  liberiyf  we  Htall  have  a  fallen- 
ing  of  nearly  the  fame  cffccl  as  the  common  latch.  2.  Or  if, 
in  Head  of  one  falling  pin,  there  be  many,  and  an  infirmnegl 
be  ufed  to  lift  them,  we  (liall  have  the  bolt  before  us  i 
this,  as  far  as  we  are  informed,  is  the  prefent  ilate  of 
invention,  though  of  To  long  Handing.  3.  Or  thirdly,  in 
the  prefcnt  bolt  (hould,  on  examination,  be  found  to  admi 
being  opened  without  extreme  difliculiy,  it  will  becoi 
quellton  whether  the  principles  of  its  (Iru^ure  can  be  fo  ap- 
plied asi  lo  render  it  abfolutely  fafe.  This  lafi  queftion  requires 
that  we  llioutd  lirll  examine  the  ancient  bolt  a  little  more 
clufdy.  ^1 

We  may  admit  that  (he  ancient  lock,  with  many  pins  f«ll^P 
independently  of  each  other,  cannot  be  picked  or  opened 
without  Its  key ;  and  therefore  we  mitft  alk  whether  Uie  key 
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ean  be  made  from  an  examination  of  the  lock  alone?     In 

mnCwer  to  this  it  may  be  noticed^  that  (ince  all  the  pins  in 

the  key  mafi  be  of  equal  height^  the  fecret  will  confifl  in  their 

relative  difiances  and  pofitions  on  the  face  of  the  key  ;  and 

that  thefe  diftances  and  pofitions  can  be  eafily  known  by  intro* 

docing  a  flick,  or  key  without  pins,  into  the  hollow  of  the 

liolt^  and  taking  an  impreffion  (by  means  of  a  facing  of  (6ft 

clay)  of  the  holes  intcfnded  to  receive  the  pins. '  After  this  a  but  Its  key  nay 

key  may  be  made  without  difficulty  ;  fo  that  we  arrive  at  our  ^  cafiiy  m^ 

concldfion,   that  though  this  ingenious  piece  of  mechanifm 

c»nnot  be  violated  without  its  keyi  }et  it  is  eafy  to  conflrudt 

a  key  for^hat  purpofe. 

We  now  come  lo  the  e*nquiry  after  that  application  of  its  Improvement  by 
principles  which  may  render  it  abfolutely  fafe.  This  is  cer-!^^**^****" 
tainly  poffible;  but  not  without  confiderably  diminiftiing  its' 
flmplicity.  Befides  feveral  others,  the  following  may  be  pro- 
pofed :  Let  the  dropping  pin  have  an  enlarged  part,  and  a 
tail  of  wire  above  and  below.  Let  the  lower  tail  fall  into  its 
bole  in  the  bolt,  while  the  enlarged  part  falls  into  a  focket 
made  for  its  reception.  Under  thefe  circumflances  the  bolt 
becomes  &il :  But  when  by  raifing  the  pin  the  enlarged  part 
is  dear  of  its  focket,  the  bolt  becomes  free,  and  the  lower 
tail  is  prevented  from  flopping  it  by  a  groove  leA  for  its  re? 
ception.  The  bolt  mufl  have  a  covering  piece  of  board, 
having  a  hole  of  the  flze  of  the  enlarged  part  of  the  pin,  direAly 
above  the  focket  into  which  it  falls,  and  a  groove  for  its  upper 
tail;  the  interval  between  the  covering. piece  and  the  bolt 
itfelf  being  equal  to  the  height  of  the  enlarged  part  of  the  pin. 
By  this  means,  when  the  pin  is  puflied  up,  jufl  out  of  its 
focket,  the  bolt  will  move  freely ;  but  if  it  be  pulhed  the  leaft 
quantity  farther,  the  enlarged  part  will  enter  the  hole  in  the 
covering-board,  and  fet  it  fafl,  as  if  it  were  in  the  focket;  fp 
that  a  very  precife  diflance  of  elevation  will  be  requifite. 
Laflly,  the  lower  pin  may  be  fliorter  or  longer  at  pleafure. 
Now,  if  there  be  a  number  of  thefe  pins  fo  placed  and  ad-> 
jofied  as  to  fall  into  their  refpe6tive  fockets  at  the  pofition  of 
the  bolt  when  fliut;  if  their  lower  tails  be  of  diflerent  lengths, 
and  a  key  be  made  to  correfpond  with  them,  and  lift  them  all 
to  the  proper  height  at  once;  the  combination  will  be  fuch  u 
cannot  be  made  out  by  any  impreflion  or  tentative  proceft 
upon  the  lock  itfelf.  For  the  evidence  of  a  due  length  of  any 
4  one 


Il8  Olf   PLATXNA. 

one  of  the  lifling  pieces  of  the  key,  will  confiH  m  the  afidtl 
opening  of  the  lock ;  and  this  cannot  be  had  unlefs  the  doe 
length  of  all  the  pins  be  obtained  at  once ;  againft  which  the 
probability  will  be  a^  the  number  of  permutations  of  the  pinc« 
multiplied  into  the  number  of  poffible  lengths  of  pins  pradicaVIj 
differing  from  each  other  in  etfccl.  Thus  if  the  pin*  Were  fix, 
the  permutations  would  be  1x2x3x4x5x6=720;  and  if 
the  length  of  a  whole  pin  were  one  quarter  of  an  inch,  and  a 
fenlible  difference  would  in  practice  arife  from  making  the 
pins  one-fixtielh  of  an  inch  longer  or  fliorter,  there  would 
be  15  poflible  lengths  for  every  pin.  Whence  720x15= 
lOijOO,  the  number  of  chances  againft  the  difcovery. 

W.N. 


XVI. 

On  the  Caufe  of  the  different  Colours  of  the  Triple  Sett  qfPktimLt 
and  on  the  Exifttnce  of  uneio  Meiallic  Suhftance  in  that  Metal, 
By  Collet-Descotiis  •  •  Prefiided  to  the  Clajk  of  Matke^ 
mntical  and  thyfictU  Sciences  cf  the  National  Infiiiute  tf 
France, 

Precipitation  of  .O^LL  chcmifts  know  that  crude  platina  is  eafily  foluble  only 
the  fo.'utiju  of  J, J  niii()-niuriatic  acid,  that  the  folution  is  decompolable  by 
n)urialeot  ammonia  and  otiierlalts  with  alkainie  bate'<;  and  that 
the  relult  of  iheir  former  decompolilion  is  a  triple  compound, 
conliiling  ot  o\i(i  o(  platina,  muriatic  acid,  and  ammonia,  or 
the  alkali  employed.  Tiie  colour  of  this  precipitate  varies  from 
a  light  yellow  loa  daik  brown.  It  is  lometime-s  alfogreenifli. 
The  latter  \^  the  cafe  if  the  folution  of  plalina  is  precipitated 
by  a  fait  with  bafe  of  Uxia. 

Kflore  I  (ay  any  ihinjr  further  concerning  the  caufes  which 
iijfiueiice  li.e  colour  of  lliis  precipitate,  I  (hall  point  out  fome 
phenomena  wliich  charatflcrife  tlie  foliilion  of  the  metal  itfelf. 

The  grain-iol  platina  of  commerce  always  contain  more  or 
lef-^  of  foreijijn  mix'ures  from  wiiich  it  fliould  be  previoufly  freed 
as  much  as  pollibh'.  The  forelj^n  bodies  met  with  are  moft  fre- 
quently minute  ilones,  on  which  ttie  acid  employed  fordiflblv- 
ing  liic  metal,  has  liilie  or  i.o  adlion,  and  two  forts  of  ferrugi- 
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nons  fand,  one  of  which  is  obedient  to  the  magnet,  and  an- 
other which  is  notattra6led  by  the  magnet,  and  which  is  only 
partially  a^ed  on  by  acids.     I  (liail  fay  no  niore  in  this  place  The  ferrug^noui 
concerning  thefe  bodies,  but  that  the  firft  contains  titanium  and  5*****  ^**""*J 
the  fecond  chromic  acid,  in  confi^derable  quantity.  chromic  acid« 

The  beft  method  to  free  platina  of  commerce  from  thefe  ad-  Mechanical 
mixtures,  is  that  recommended  by  Prouft,  which  confifls  in  JJJjJ,^!***"  ^ 
fpreading  out  the  platina  on  a  (heet  of  paper,  and  carefully 
blowing  away  the  lighter  parts  by  means  of  a  pair  of  bellows. 

Platina  thus  purified  1  introduced  into  a  porcelain  retort,  to  Crude  platina  by 
which  a  glals  receiver  had  been  fitted,  previoufly  filled  one-  ^nlffmitm 
third  full  of  water.     After  having  placed  the  retort  in  a  re-  blue  fubrimate 
verberalory  furnace,  I  raifed  the  fire  gradually,  and  increafed  ^*^"^**  **  ^"**'* 
the  heat  to  the  utmofl  I  could  produce,  which  was  kept  up  for 
two  hfturs.     ^othing  particular  attended  this  prbccfs,  except 
that  the  water  with  which  the  receiver  had  been  partly  filled,  , 

acquired  a  greenifh  hue  towards  the  end  of  the  procefs.  On 
the  roof  or  the  retort,  a  fino  blue  powder  was  fublimed,  of 
which  I  (liall  fay  no  more  at  prefent  than  that  it  was  foluble  in 
water.  The  water  in  the  receiver,  after  having  been  fuffered 
to  (land  for  a  few  days,  had  acquired  a  beautiful  blue  colour, 
which  furpaffcd  the  colour  of  the  beft  ultramarine. 

It  was  impoifible  to  get  the  platina  out  of  the  retort.     On  The  pladna 
breakmg  the  diftillatory  veffel,  the  metal  was  found  aglutlnated,  f^'i^^S^^ 
the  upper  furface  of  the  mafs  had  a  rufty  appearance,  the 
middle  was  Icfs  difcoloured,  and  the  lower  part  had  fuffered 
no  perceptible  change. 

In  order  to  examine  the  colouring  matter  which  tinged  the  The  aqaeous ' 
water  of  the  receiver,  I  dropt  into  it  a  (blulion  of  an  alcali;  blue* matter  aft 
this  produced  inflantly  a  blue  precipitate.     Sulphuric  and  mu-  forded  a  precipl-, 
riatic  acids,    when  mingled   with   this   fluid,  occafioned   no  H^bitude^wlth 
change.     Nitric  and  oxigini^d  muriatic  acids  changed  this  ACids,  Kcc. 
blue  fluid,  firfl  to  a  lilac,  but  it  foon  loft  this  colour,  and  the 
whole  became  limpid.     Water  holding  in  folution  fuiphuretted 
hydrogen  gas,  occafioned  no  precipitate;  but  hidro-fulphuret 
of  ammonia  threw  down  a   grey  precipitate,  which  became 
blue  by  the  affufion  of  acids  and  then  was  rendered  foluble 
again  in  hidro-fulphuret  of  ammonia. 

A  fmall  quantity  of  the  blue  precipitate  colleAed  from  the  The  blue  fublU 
roof  of  the  retort,  when  urged  with  the  blow-pipe  in  con-  Sfure^'uJ  Wow! 
U&.  with  borax,  imparted  no  colour  to  this  (alt.  When  heated  pipe:  it  did  not 
pcrfi,  it  difappeared  completely. 

Having 


wed* 


i 
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When  plttiji*  U     Ha?ifig  fo  f*r  proccedetf ,  I  made  a  foluUon  of  pUlIna 
dlffaived  in  n*    Qjlro-muriattc  acid  (the  pktina  had  been  freed  from  troo 
•oJS«  u'fcwl^  much  at  poffiWe  by  muriaric  acid.)     During  thii  fotution, 
glittering  black  powder  became  fcparaied^  as  is  al 
cafe  when  platina  of  commerce  is  diflTulved  in  nili' 
acid.    If  the  operator  be  careful  in  cnlteding  ihii  powder 
hJH  as  it  is  feparated,  the  quantity  which  may  be  colleft 
unountt  to  about  0,03  of  the  platina  employed.     But  i(  t 
powder  be  not  rcmo%'cd  as  fad  as  it  is  depofiled  in  the  folulion 
part  of  it  bccomei  again  acted  upon»  smd  a  rauHi  I^.Ti  auanuu 
is  obtained. 

The  muriate  of  platina  obtained,  after  having  been  i 
io  repofc  and  being  decanted «  I  decompofed  by  addiD; 
faturaled  fglution  of  muftale  of  ammonia;  the  precipitate  wi 
feparated  by  decanting  the  fupernatant  6uid,  and  re|,i«ate 
wafhed  till  the  water  which  palled,  did  not  become  green 
the  addition  of  prutlSate  of  potafh.     The  precipitate  obiai 
was  of  a  yellow  colour.     The  decanted  fluid  from  which 
pnscipitate  had  been  feparated,  and  the  Hr(l  quantity  of  water 
employed  for  its  ablution,  after  having  been  mingled  togel 
and  concentrated  by  evaporation  to  one  third  of  itt  bul)i|  w 
again  mixed  with  a  folution  of  muriate  of  ammonia;  the  pi 
*  cipitale  now  obtained  was  of  a  dark  red  colour.     On  Irca 
added,  •    theHuid  feparated  from  if, as  before, .the  precipitate  which 
Af*  f#rf  pfetipi-  |.j||  ^Jqvvo  was  of  a  very  dark  hroutn.     AH  thefc  different 
Uce  WAS  obuin- ,  ,  "'  ,.  ,,  -     ,     n    ,  • 

ej.  loured  precipitates  were  carefully  warned  till  Ihcy  contained i 

The  flojii  a         veflige  of  copper  or  iron. 

declared  g««  by      ^  ^^^e  remarked  that  if  the  folution  of  platina  be  flowTy  pf 
Riur.  amm.  a      pared,  that  is  to  fay,  if  the  platina  be  introduced  into 
precipr*"        nitro-raurlalic  acid»  in  fmall  quantities  at  a  limc»  and  the  fu 
The  colour  of     fcqucnt  folulion  of  each  quantity  be  refpcclivety  feparated, 
llaimTi^ditker  ^^P^^^^^^y  ^^  decompofed  by  muriate  of  ammonia,  the  colt 
the  mmc  of  chc  of  the  precipitate  or  triple  f^lt  obtained,  i^  darker  in  prop 
J»Uck  powdtr      ^JQj,  (Q  ^^^  quantity  of  the  black  powder  which  was  contaii 

in  the  folution. 
The  Wick  pow»      This  black  powder  which  is  depoHted  during  the  folulion 
d€rl>  (difficultly)  platina  of  commerce*  in  nrtro-rauriatic  acid,  isfolublc  (ihoi 
m.  tcidi  *«<»*    difficultly)  in  nitro-muriatic  acid,  compofed  of  much  nitrl 

4ecnmp. hy ojui.  and  little  muriatic  acid;  iu  folution  is  alfo  decompofabic 
wf  am, 

«  Thit  bUck  powder  is  likewlfe  feparated  during  the  foIutioB 

matUabU piatina  hi  nitro-muriatic  odd*  F«  A« 

jQurii 
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fluid  being  COO 
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tDori^  of  ammonia,  and  the  colour  of  the  precipitate  is  more 
orlefs  tntenfe,  according  to  the  quantity  of  powder  contained 
in  the  folution. 

From  what  has  been  fo  far  dated,  it  appears^  that  this  black  The  black  pofw* 
powder  is  the  caufe  of  the  different  colours  which  the  different  ^'^i^'^  Ul^^b 
precipitates  or  triple  falu  of  platioa  exhibit,  under  di€erent  precipitates* 
arcumdances. 

Jn  order  to  learn  the  nature  of  this  fubftance,  I  fiiall  detail  Enquiry  into 
the  experiments  which  were  undertaken  for  that  purpofe.  The  tliis  ftlbftaiKe. 
precipitates  or  falts  I  made  ufe  of  were,  the  triple  ammoniacal 
muriate  of  platina,  and  the  triple  muriate  of  platina  and  foda; 
the  former  fait  I  preferred  on  account  of  its  eafy  decompofibi« 
Uiy,  and  the  latter  on  account  of  being  very  foluble. 

Experiments  on  the  tripk  ammoniacal  Muriate  qf  Platina, 

Equal  quantities  of  the  before-obtained  yellow  and  dark  red  Aqoeoas  fola« 
precipitate,  being  feparately  diffolved  in  equal  quanlites  ^^fc^*°J5fJi 
water,  the  firft  fait  furnifhed  a  folution  of  a  gold  yellow  colour,  prtcipitates;  the 
whereas  that  of  the  latter  was  orange  red.     On  adding  to  the  ^'Vfli?***** 
latter  folution  a  minute  quantity  of  green  fulphate  of  iron,  or  red.  ** 

falphureous  acid,  it  became  inftantly  of  a  gold  yellow  colour;  The  latter  wat 
the  fame  effect  was  produced,  though  flowly,  by  the  addition  of  "y  .  ^^  SSoii 
alcohol.  of  gr.  fuiplu  of 

It  was  natural  to  fuppofe  that  the  colour  of  the  red  falt^,^  **'^  ■*• 
might  be  owing  to  the  higher  degree  of  oxidizement  of  the  The  red  coloar 
diffolved  platina.     In  order  to  convince  myfelf  of  this  conjee- *'*•  °°* °^*** 
ture,  I  attempted  to  transfer  oxigen  to  the  yellow  fait,  by  means  discmenu 
of  nitric  and  oxiginized  muriatic  acids.     This  however  foiled; 
the  colour  of  the  fait  remained  yellow  as  before.   On  repeating 
tfie  application  of  nitric  and  oxiginized  muriatic  acids  alter- 
nately, the  refult  was  only  a  very  pale  red  coloured  precipitate. 

Equal  parts  of  Xhe  yellow  and  red  precipitate,  deficcated  at  TbeycUow  an^ 
equal  temperatures,  and  under  the  lame  circumfi^mces,  when.Jf^P'*^***** 
decoropofed  by  heat,  yield  alfo  unequal  quantities  of  fixed  re- equal  refid^, 
fidue.     That  of  the  firft,  amounted  to  0,44  of  the  weight  of  ^hen  deoom- 
the  fait  employed,  and  that  of  the  latter  was  0,4  and  5.  '^^  ^^  **^ 

If  yellow  precipitate  be  reduced  by  heat,  the  platina  ob- The  yellow 
tained  is  vncomnionly  Jbluble  in  a  comparatively  fmallquan- P'*^P'<*<«  if  >e* 
tity  of  nitro-muriatic  acid,  and  the  folution  yield  a  yellow  pre-  y^^y  foiuUe  ' 
cipitate  with  muriate  of  ammonia.  platina ;  whkh 

jr^gun  afibrdia 
•*'  yelbw  precip. 
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V«ck  p«w^F»     applied*  Ihrrc  rerxjain*  conflanii/  a  quiinlitj  of  black  ptiwi 


which  IS  abfoliitely  inlolubic  in  ihc  aciJ,     Tlit^  rt4uU(WJ» 
itig  drcompofed  by  muriate  of  ammonia^  yields  i  red  |ii 

Thlf  wecIpJtite     To  leam  the  natare  of  tbi«  prectpitstet  I  reduced  a  «pw 

kin*«ed  mutin^^^y^^  *^»  lOlfoduccd  it  into  a  porcelain  tube,  connr^**d  wil 

•fpoaftwttb    a  fm«lt  retort,  containing  in  pcrr-< 

•"^  and  applied  heat  to  ihe  reloit,  tiK 

Other  extremity  of  a  receiver  containing  a  htii«  water.  On  « 
creafing  the  heat  fo  a»  lo  decompofv;  the  hypcr-oxigini»Dd  mi 
riate^  the  tube  became  lined  with  a  blue  pviwdett  ^bi'Ch  wi 
alfoobferved  in  ihc  emp!y  pari  of  the  receiver. 

After  all  the  fall  in  ihe  retort  liad  been  decompored,  I 
Ie£)ed  the  blue  fubtimed  powder.     Tlte  minute  quantity  of 
however  did  n(»t  permit  mc  lo  fubmit  tl  to  many  evf 
It  WB%  eafily  foluble  in  niiro-nmriaUc  acid.     Itt  r. 
become  more  obyiou!»  hereafter. 

From  what  hai  been  ft?  far  dated,  it  appears  lo  follow  thi 
the  red  coloor  of  Uie  triple  precipiiate  of  plalina,  obtained 
muriate  of  ammonia,  orotlier  falt«  with  atk.iline  bafcs   i*  o^ 
ing  t«>  the  prefcrce  ol  a  peculiar  metal  con 'pined  in  the 
lina,  which  has  hitherto  been  coi^fiderw!  »•  fimple. 


-folabk  In 
■j>cro>murunc 

The  red  olotti 
arifei  trom  a 
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tnnnztt 
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£jaminathn  of  the  triple  MunaU  qf  VltUina  and  Soda, 
Thi*  triple  compound  is  very  little  known.*  It  may 
be  obtained  by  pouring  into  a  folution  of  plalina,  «  iu 
ba(e  of  foda.  It  is  very  folublo  in  wateri  and  (*ven  inalcdhti 
The  folutions  are  capable  of  cryilallrzing  in  long  prrfnu, 
Ihrec  tided  tables,  of  a  yellowith  red  colotir.  It  ii  dccoi 
pofabte  by  muriate  of  ammonia;  the  precipitate  i«  a  rnuri^l 
of  plalina  and  ammonia.  It  is  iik^'wtle  drjcotnpu(ed  by  a 
lution  of  foda;  un  adding  thit  alcaU  inexcefs,  the  fuimcd 
cipilate  becomes  again  diirolved* 

Muriate  of  platina  and  foda  n  reducible  upon  cHarcoal  be- 
fore the  blow-pipe.  Tlie  reduced  metal  poiTctSed  a  cosfidef* 
able  luftre. 

•  Muffin-Pufchkin  hai  pointed  out  ihnic  of  tti  propcrdes 
CrelPft  Annates,   ISOO,  Vol.  I.  p.  f>J.  of  which  a  tluutabllra^  i%\ 
be  found  in  the  Aasales  de  Chimin  p.  277« 
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'  If  cry{la1!ized  mariale  of  platina  and  foda,  free  from  all  ad-  Its  tryftait  from 

hering  orexcefsof  acid,  be  expofed  for  fome  time  to  the  air,  l^*^^^!j^^L 

itft  beautiful  red  colour  becomes  changed  into  a  greenifh  hue.  expofure  to  the 

If  the  fait  in  that  ftate  be  diflfolved  in  water,  and  oxigniized  JJ^'^'jJ^ 

niuriate  of  lime  be  added  to  it,  a  dark  brown  precipitate  falls  ptecip.  bj  ox* 

which  after  having  been  walhed  and  dried,  is  foluble  in  mu-  ««'"<«  rfUmfcr 

riatic  acid,  with  which  it  forms  a  beautiful  blue  folution.     This 

colour  becomes  again  dellroyed  by  the  admixture  of  alcohol^ 

ftnd  re-appear^  by  the  addition  of  oxiginized  muriiite  of  lime. 

Tin's  precipitate  is  fomewhat  foluble  in  water;  it  is  reducible '*""PJ.^*^.?'"*- 
,        ,.  V   .      .  .  ,  ..         .  ,      ,  what  fjlublci 

when  tiifed  with  borax,  without  imparting  to  the  latter  any  co-  reducible  into 

lour.     The  reduced  metal  is  very  porous:  it  appeared  not  to  *!»">«*«  «"«*ii 

be  foluble  in  any  of  the  ai'ids.  ^^^^^ 

If  the  folution  of  muriate  of  platina  and  foda,  contain  an  No  predpitKii 

excefs  of  acid,  it  then  is  not  diflurbed  by  letting  fall  into  it  '^  ^  **  * 

oxiginiz'^d  muriate  of  lime;  but  on  evaporation  the  mixture 

acquires  a  fine  green  colour. 

Examination  of  the  Yellow  and  Red  triple  Muriate  ofPlatinOm 

If  we  add  to  the  red  triple  muriate  of  platina,  a  folution  of '''^ '^^ j^P^ 
carbonate  of  foda,  till  it  becomes  completely  diiTolved  the  fo-  yellow  by  earfao- 
lution  is  of  a  yellow  colour.     On  expoftng  it  for' fome  time  to'"'*  of  foda  5 
the  contaA  of  air,  a  green  fubflance  becomes  depofited.  g^^„  precip!  br 

The  yellow  triple  muriate  oi  platina,  treated  in  a  like  man-  ««pof.  to  the 
ner  with  carbonate  of  foda,  yields  a  folution  of  a  dark  yellow,  ^^^  yellow  than 
or  orange  colour,  which  fuffers  no  change  whatever  on  expo-  treated  becomea 

The  feparation  of  the  green  fubftance  from  the  red  triple  change, 
muriate,  is  much  accelerated  by  the  admixture  of  oxiginized  1^1  ^'^Z^^ 
muriatic  acid.     It  feems  as  if  the  feparation  of  this  fubHance  triple  muriate  it 
is  owing  to  the  a^ion  of  oxigen ;  for  no  other  acid  is  capable  ^""*^  oxidi«e- 
of  producing  it ;  at  leaf!  the  precipitate  which  they  produoe, 
is  a  mere  oxid  of  platina. 

The  green  fubftance  may  likewife  be  inftantly  obtained  by  iM*.'"^"'*''' 
evaporating  the  folution  by  heat.  tio„,      ^'P*'* 

If  the  folution  of  the  yellow  triple  muriate  be  heated  and  TheyeDow 

evaporated,  a  very  minute  quantity  of  the  green  fubftance  is  liX  aSrd  t  mi- 

indeed,  fometimes  depofited,  and  the  remaining  folution  then  nuce  portion  of 

acquires  s  more  beautiful  yellow  colour.     On  continuing  the  l^p.-^bat^i!^ 

evaporation  of  ibt  yellow  folution^  a  precipitate  is  depofited,  ii  an  impurity. 

which  '^,  P^^wP' " 
""'^  yellow* 
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which  IS  not  i^reen,  but  ^cU<m,  This  prectpita(«  on  bemg  n^n 

diifolved  in  muriatic  acid^  and  faturated  withcarbonaleorfodat 

yields  no  farther  green  fubftance. 

The  green  prt-       1  mingled  a  quantity  of  thi«  green  fubflance  with   irilrifit 

d'uc«a  (by  hr»t    ^of^tc  of  foda,  and  expofed  the  mixture  for  lwenly-§TO 

with  koT«x)  to  i  nutes  in  a  double  crucible  to  Hie  moft  intenfeheat  I  could 

r[J!i .  "^^^       duce;  the  refuU  wai  a  white  brittle  mHal,  which  was  di 

difficuklymAed  a^ed  upon  by  iiilro^rourialtc  acid.    The  weak  folutioo 

on  by  nicro-m.   j,jid  been  obtained  by  this  acid,  had  a  violet  colour;  it  ytcli 

^m   *^*  *  on  being  evaporated,  a  dark  green  refidue,  which  was  folabl 

^H^  in  muriatic  acid,  with  which  it  formed  a  green  fluid. 

^^EglQft^i^         On  pulverising  another  quantity  of  this  white  brittle  metal, 

^^^^^^^  and  then  expofing  it  to  the  a^lion  of  nttro-muriatic  acid«  the 

^^^K  folution  was  e^e^cd  more  eaGly,  it  was  now  more  con 

^^^^v  trated,  and  of  a  reddiOi^yellow  colour.     Muriate  of  ammoni 

^^^F  let  fall  into  tt^  threw  down  a  little  browniflvrcd  prccip 

a  proof  that  this  metal  fbll  contained  platina. 

ITh«  foJotionof       A  quantity  of  the  befare-mcnlioncd  green  fubffance  being 
ILl*'1J«ffli!e'     <^'^o'v«*^  '"  rouriatic  acid,  acquired  a  yellow i(h  colour  on  be- 
ydloi^^ift  by  ful-  ing  mingled  with  fulphureou*  acid,  or  with  a  foluiion  of  g 
P^"»**'*"*f'^*^**^  muriate  of  iron.     Oxigcnized  muriate  of  lime  reHored  ih 
gnen  muiiAte  of     ...  ,  ** 

Iron;  original  green  colour. 

Oi.  muf.  of  A  third  part  of  the  green  fubftance,  on  being  expofed 

green?"  *  violent  heat  in  a  porcelain  retort,  yielded  a  biackiOi-blui 

The  pretfft  ful»-  fublimate  :  the  unfublimed  part  was  a  metallic  fubJiance,  vc 
Wuc^abllmatr,    ditlicullly  folublc  in  nitro-rouriatic  acid, 
ind  left  metal*        A  fourth  portion  of  the  green  fubdance  was  urged,  in  a 
^'^^'^J^^'J*^  crucible  head,  with  nitrate  of  potafli.     After  the  decompofi 
b«ted  with        lion  of  the  nitrate   had  been  completed,  the  mafs  was  dt 
oHre  tiiuhr  icuJ  f^f^j  through  water.     Tlie  alkaline  folution  was  colourlef^ 
The  alkali  wa» '  ^"^1  acids  produced  no  change  of  colour  in  it.     The  reiidue, 
difluUcJ  in  wi-  iifier  repeated  ablutions,  wa^  hardly  aflcd  upon  by  acids,  th( 
changed  by         nitro-muriaiic  acid  not  excepted.     This  experiment  preclude 
nctds.  the  prefence  of  chrome  and  molybdena* 

I^t\atill  Ty"     ^*  ^*  poflible  to  feparate  nearly  nil  the  platina  which  ti  con- 
tained in  the  red  triple  muriate,  by  the  mere  admixture  of 
cohol,  and  the  fubfeqaent  addition  of  dry  potafli  or  foda; 
doing  this  much  heat  is  evolved,  and  the  reduclion  of  ptatin 
takes  place  almoft  inftantly.    The  fame  roay  be  effcded 
means  of  carbonate  of  poLafli  or  foda ;  but  in  that  cafc  the  fo. 
lution  mull  be  highly  concenLraled»    The  reduclion  of 

[)la 
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pUUina  then  takes  place  even  without  the  application  of  heatf 
bot  only  after  the  fpace  o  f  fome  days. 

The  fupernatant  flaid  of  the  redaced  platina,  when  heated.  The  fupemattnt 
•cqaires  a  lilac  colour,  which  becomes  blue  on  long  expofare  Jj"**  J^l^ 
to.  air,  depofiting  at  lad  a  green i(h  fubflance,  re/embling  that 
hitherto  treated  of.    Oxigenized  muriatic  acid  £ivours  the 
reparation  of  this  fubllance. 

Sulphuretted  bidrogen  may  alfo  be  employed  for  feparating  Sttlpbaietied  hi- 
the  platina  from  the  red  triple  muriate ;  the  piatina  becomes  ie-  ^"^,*^^!^^' 
parated  in  the  form  of  a  brown  powder ;  the  other  metallic  fub-  ^ 

fiance  remains  undiflurbed  in  the  folution.  It  may,  however,  al» 
moft  totally  be  precipitated  by  liquid  ammonia.  The  precipitate 
obtained  is  brown.  When  fufcd  with  pota(h  in  a  filver  cru- 
cible, the  mafs  acquires  a  green  colour :  On  pouring  muriatic 
acid  on  it,  no  complete  folution  could  be  cfie£ted ;  there  al- 
ways remained  a  powdery  fediment  which  refilled  likewife 
the  adion  of  nitro-muriatic  acid.  Carbonate  of  potafti  fepa* 
rated  from  this  folution  a  fmall  quantity  of  iron.  The  dear 
fluid  firom  which  the  iron  had  been  feparated,  remained  per« 
fedly  tranfparent  when  healed ;  but  it  acquired  a  bluilh  hue, 
which  increafed  on  concentration,  and  aAer  the  exficcation  of 
the  fait.  On  adding  a  little  nitric  acid  to  the  fait,  the  Uue 
colour  became  changed  into  a  dark  red. 

CONCLUSION. 

I  now  flatter  myfelf  with  having  proved,  by  the  above  experi-  Condufioiu 

ments,  that  the  red  coloured  triple  falts  of  platina  owe  their  The  red  colouf 

colour  to  the  prefence  of  a  peculiar  metal,  oxidized  to  a  cer-  ^  yw"*  tD•pe- 
^  .     ,  "^  *^  cuUar  ozjde, 
tain  degree. 

That  this  metal  is  nearly  wholly  infoluble  in  acids ;  that  it  nearly  biblubit 
becomes  foluble  in  combination  with  platina ;  that  when  ox- '°  *^^^*  "°!'^ 
idired,  it  appears  in  the  form  of  a  blue  oxide  inclining  to  green ;  platina,  *!! 
that  its  oxides,  when  combined  with  platina,  are  folable  in  al« 
calies ;  that  its  acid  folutions  are  not  decompofable  by  fulphu* 
retted  hidrogen;  that  it  imparts Jio  colour  to  borax;  tliat^ts 
oxides  are  reducible  and  volatilizable  by  heat,  which  vo- 
latilization becomes  favoured  by  a  fiream  of  oxigen  gas; 
and,  laftly,  that  oxigen  gas,  ailifted  by  heat»  is  capable  of 
oxidizing  this  metal,  and  of  volatilizing  it  in  the  form  of  a  btiM 
oxide. 

Thcfe 
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]2(S  FfLTBRlNG    APPARATUS* 

The  liew  metd     '  Thefe  properties  do  not  chara^lertze  aoy  of  the  known  m^ 
Bot  >et  named,   ^^i^^  ^^^^  j  ^^^  therefore  authorized  toconfider  it  as  a  newi 

to  which  I  fliall  give  a  name  when  I  have  explored  its 

more  fully. 


XVII. 

Defcription  qf  an  Apparatus  for  filtering  Water,      Bjf  Mefi 
Hakmav  and  Deakv,  of  Redriff, 

Apparatat  for  A  HE  waters  which  run  near  or  upon  the  furface  of  the  earthy 
filteruig  water.  ^^^  ufually  contaminated  by  the  remains  of  animal  and  vege- 
table fubHances  in  their  progrefs  towards  entire  dccompofition* 
as  well  as  by  the  minute  powder  of  earthy  or  mineral  bodies^ 
vrhich  remJer  it  turbid  and  lefs  fit  for  the  purpofes  of  domeflic 
life.  Spring  or  pump  waters^  by  a  natural  filtration  tbroagh 
the  fund)  Hrata  of  the  ground,  are  moftly  cleared  from  thefe 
merhanical  admixtures ;  but  in  niany  places,  as  is  the  cafe 
with  thole  of  our  metropolis,  they  arc  rendered  impure,  or»  as 
it  is  called,  hard,  by  an  adlual  fotulion  of  fulphute  of  lime  or 
plaOer  of  Paris,  which  prevents  their  lathering  with  foap,  and 
probably  renders  them  Icfs  wholefonicj  befides  which,  ihey 
uiually  carry  a  portion  of  the  lirair.age  water  in  great  towns, 
which  renders  them  ofr.'nr:\e  Jt  certuin  fcafons,  and  at  all  timci 
kfs  worthy  of  confiJt'i.w.  For  thefe  and  numerous  other 
rcainn;,  it  has  always  been  confidered  as  a  defirable  object 
to  eieiir  waters,  by  ii'irali.  n,  iVom  Ihufe  impurities  which  ren- 
der them  lefs  limpid,  and  a  variety  of  apparatus  have  been 
oJiered  to  the  pubiie  tor  that  purpofe. 

In  all  thcfe  the  pr*KvlV  of  nature  ha>  been  imitated  ;  namely, 
b\  c.iuliiig  the  water  to  percolate  either  through  fand  or  a 
fand-ftone  ;  the  blicr  of  which,  though  coftly,  feems  at  pre- 
ft:nt  to  (je  almoft  the  only  method  in  ufe  among  us. 

The  contrivers  of  the  fimpic  and  cheap  apparatus  delineated 

tin  Plate  VI.  are  Med.  Harman  and  Dearn,  potters  at  RedriflT, 
who  remark,  that  the  filtering-ftone  is  not  only  expenfive  and 
liable  to  be  clogged  up  and  Ipoilcd  by  the  bodies  depofited  in 
its  pores  from  the  water,  but  that,  as  thefe  bodies  are  a^ually 
in  the  progrefs  to  decay  and  decompolition,  they  are  in  fonie 
cafes  found  actually  to  change  the  flavour  and  affefl  the  purity 

of 
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of  the  fluid  they  are  made  ofe  of  to  ameliorate.    In  confe-  Apparatus  for 
quence  of  which,  they  have  been,  induced  to  apply  their  art  to    '"*"*  ^ 
the  fimpleft  method  of  affording  an  apparatus  for  the  filtering 
procefs,  which  (liall  not  be  liable  to  thefe  objedions. 

Plate  VI.  Fig.  1,  reprefents  the  whole  apparatus.  Fig.  2 
(hews  a  Ihaded  fedion.  A  is  a  veffel  of  flone-ware  perforated 
with  boles,  m,  at  bottom,  upon  which  coarfe  gravel,  A,  is 
laid,  and  upon  that  a  ftratum  of  fine  gravel,  and  lafily  fine 
fand,  g.  Or  otherwife,  the  bottom  may  be  covered  with  a 
coarfe  cloth,  which  will  render  the  graduated  finenefs  of  the 
gravel  and  fand  lefs  necefiary.  Upon  the  top  of  the  fand  is 
laid  a  perforated  and  loaded  board  or  plate  of  earthen  ware,  to 
prevent  the  fand  from  being  difturbed  when  the  water  is  poured 
in,  B  is  a  lower  veflfel,  into  which  the  filtered  water  from  A 
drops,  together  with  any  fand  that  may  efcape  from  above. 
The  clear  water  flows  out  through  the  neck  a  c  into  the  veflel 
D  for  ufe. 

The  (Irudure,  ufes,  and  efiedts  of  this  apparatus  are  fo  ob- 
vious, that  it  is  needlefs  to  enlarge  upon  them.  The  finenefs 
and  depth  of  (he  filiceous  fand  will  regulate  the  perfedion 
and  expedition  of  the  procefs ;  and  the  requifite  cleannefs  and 
delicacy  of  the  vefiels  and  fand  may  be  infured  by  changing 
the  latter  from  lime  to  time;  for  example,  once  in  a  fortnight 
or  three  weeks.  W.  N. 


XVIIL 

Examinatwn  qf  a  Stone  containing  Potajh,  ^y  Fbederic 
Ac  CUM,  Teacher  qf  Fradical  Chemijlry,  Pharmacy  ^  and 
Mineralogy, 

To  Mr;  NICHOLSON. 
SIR, 

OINCE  Klaproth    has   detected  potafh  in  the  lepidolite,  introduaorj 
leucite,  and  fonorous  porphyry,  chemifts  have  fought  for  this  l"^*^*  Jtj^ 

alkali  in  other  minerals,  and  their  enquiries  have  not  been  'Wfr 

difappointed :  TromfdorflT  has  found  it  lately  in  the  augite« 
and  no  doubt  this  alkali  will  be  met  with  in  many  other  ml* 
nerals  in  which  it  was  not  expeded.  Being  called  upon  by 
the  company  of  potters  of  Stafifordfiiire  to  examine  a  variety 

of 


•  tout    CONTAItflKO    POTA4T? 

of  Aones  employrd  tn  the  manufaAory  ofeattben-waD^j  a  par- 
ticulmrly  exafl  analyfix  was  demanded  of  a  Hone,  Imbelled 
Cornijh  *f  in  wiiii  li  I  dctecied  this  alkali.     1  (hftfl  not  d€U 
}0*i  Wiih  CI  circumrtantial  defaJl  of  my  reiteralcd  experiiuci 
which  were  undertaken  wilh  a  view  to  Icam  lite  nature  of 
Hone  under  ronGderationi  which  h  fuu^t  for  fay  the  pott< 
wilh  avidity;  I  fiiall  irjerely  confine  myfclf  to  point  out 
chamficrt,  a»  well  as  that  examination  which  may  ferve^ 
<ftftbijfli  the  credit  of  my  aflertion» 
I  am.  Sir,  with  refpe^. 

Your  moil  obedient  humble  fcrvant, 

IREDERICK  ACCU1 
Old  Campion  Street,  Soho* 
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Phijfical  CharaSier*  rfa  Siliceous  Stone  containing  Pata/h^ 

THIS  (lone  is  found  in  amorphous  manes,  forming  irregular 
fifata,  uniler  tl»e  furface  of  a  blue  clay.  Its  coT< 
newly  taken  trom  llie  bed,  is  a  greenifli-grey  inlerli 
black  fpols ;  but  wlien  left  expofed  to  the  air,  it  acquires; 
afii-gre)  colour.  It  is  not  very  hard;  its  powder  h  wl 
When  rubbed,  it  exhales  a  faint  argillaceous  odour,  f  U 
(lance  is  coarfe  or  uneven,  having  many  fmall,  (liarp,  abrii| 
irregular  elevations  and  irregularities.  Its  fr»£lure  is  very 
regular.  It  may  be  eafily  fcratched  with  a  knile.  It  fdi 
lates  with  flecL  It  is  abfolutely  opaque  in  fmall  fraj 
Urged  before  (he  blow-pipe,  it  froth*  and  rodls  Into  a 
enamel.  Treated  with  borax  to  a  firoilar  way»  U  formt  s 
reddish  bead. 

Its  rptcific  gravity  is  2,465. 

ANALYSIS. 

j^  ^^  Eif>erimcnt  A— One  hundred  grains  of  the  finely  levl^l 

ftonc'comajnlftg  (lone,  after  having  been  previoufly  ignited  f,  were  naikt  wij 
pQtAtii.  ^  folution  ot   potaOi  containing  4O0  grains  of  alkalii  the  mi 

ture  was  evaporated  in  a  (ilver  cap(cel'to  drytiefs,  trantieri 

4^  I  am  not  permitted  to  (bite  the  exa£l  place  in  Cornwall  w1 
this  ftonc  is  found. 

f  too  parts  loll,  during  igtiitioni  6paits» 
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cructbte  of  filver,  and  fufed  (rir  halt'  an  hoar.    The  fufed  Analjrfii  af  ■ 
■i*r«  had  ralfier  a  pafty  appt;arance,  and  could  not  be  rendered p^^^*^****** 
perfei^ly  fluid. 

Exp.  il. — As  foon  as  the  crucible  wat  nearly  cold,  it  was 

removed   from    the   furnace,   its  contents  were  foftened  by 

w»ter,  and  the  affuAuit  ofthis  fluid  renewed  from  time  to  tirne^ 

till  all  the  fated  rnafs  wai  detached  from  the  crucible:  about 

18  times  it^  quantity  of  water  were  expended  for  that  purpofe. 

Etp,  ///. — Into  the  obtained  alkaline  impcrfe6l  folulion  of 

muriatic  acid  was  gradually  poured^  and  the  whole  evaporated 

to  drynefs, 

I  Eip.  /r.— The  mafs  was  then  transferred  into  a  flafk  con- 

K'tatning  dilute  muriatic  acid,  the  whole  was  fufiered  to  boil 

for  a  few  minute.'?,  and  the  infoluble  part  feparaled  by  the 

fillre.     The  fJiceous  earths  thus  obtained  had  a  greyitb  ap- 

»pcarance,  but  it  acquired  a  while  colour  after  having  been 
Sg4iin  digef^ed  in  muriatic  acid,  dried  and  ignited.     It  weighed 
53  grains. 
Erp.  r.— The  fluid   from   which  this  quantity  of  (ilex  had 
been  fcprarated,  together  with  the  muriatic  acid  employed  for 
purifying  il,  and  the  water  expended  for  ablution,  were  con- 
centrated to  about  /O  cubic  inches,  and  then  mingled,  boiling 
J       hot,  with  a  folution  of  carbcmatc  ol;  foda  ;  the  precipitate  de» 
^Ki|70&icd  wa^  collected ,  and  vvafhed  asufuaL 
^^      £x/>.  VI, — A»  foon  as  the  precipitate  wa«i  fo  dry  that  Itcould 
be  removed  from  the  filtrc  without  loiingpart  of  it,  it  was 
transferred  into  a  fuSulion  of  potaCh,  and  the  mixture  boiled 
for  about  half  an  hour.     On  futfcring  the  alkaline  folution  to 
Hand  undi<lurbed  for  t went)' -four  hours,  a  powder  was  depo- 

Ilitcd,  which»  on  being  again  boiled  in  a  more  concentrated 
folution  of  potaAt,  remained  unahered.  It  was  therefore  co(« 
le^ed,  wa^ed,  dried,  ignited,  and  put  afide  fof  further  ex»* 
to  illation. 
Exp.yii, — Into  iheafkattne  folution,  freed  from  this  pow- 
der, I  now  dropl  muriatic  acid,  till  the  precipitate  which  firft 
appenred  again  vanifhcd,  and  then  decompofed  it  by  the  ad- 

IkIiHon  of  carbonate  of  ammonia.    The  precipitate  obtained  in 
fliis  experiment,  after  re|>eated  ablutions  and  ignition,  amotuit- 
cd  to  28  grains.     Experiments  not  eflcnlial  to  be  liated  her^ 
convinced  me  that  it  was  alumiiie. 
Vol.  VIJI.— Juni,  UOt.  JC  JS^, 
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£tf^,  fV//.^~The  precipitate  o(  this  experiroent  twas  di0ulfcd 
innitro-murijittc  acid,  and  ihen  mingled  with  liquid  am- 
monta.  A  brown  prfcipiUitc  becanie  depo{iled«  whicfa» 
^(cr  being  dried »  amounted  Lo  0,25  grains*  It  was  oscide  of 
iron. 

The  fluid  from  which  t\\h  tron  had  been  feparated«  yielded 
no  other  produdlit,  on  being  carefully  examined,  except  two 
grains  of  files  v^hich  elcapi^d  reparation. 

I'bus  far  the  Rone  had  yielded  fiticeous  earth,  alumine  ai 
oxide  of  iron.     1  Ihiitl  fupprefs  thofe  enquiries  which  provi 
fruillefs  for  learning  its  farther  cnmpo(ilion,  and  (late  merely 
(hole  which  were  attended  with  fuccefs  for  that  purpofe^  and 
which  were  as  follow  * 

Exp.  IX, — One  hundred  grains  of  the  ilone  reduced  to  an 
impalpable  powder,  were  triturated  with  600  grains  of  crjf* 
tuUiztd  nitrate  of  barytes :  the  mixture  fufed  till  tlie  ftaoaeof  m 
piece  of  ignited  wood  did  not  become  enlarged  when 
clofe  over  the  fur&ce  of  the  fuGng  mafs, 

Esp,  X, — The  melted  mafs  was  foftened  with  water/ 
4igelled  in  muriatic  acid;  the  lluid  hltered,  and  the  reiiduc* 
waflied, 

£jrp.  XL — The  liquid  obtained  in  thii  procefs  I  neutralised 
with  carbonate  of  ammonia,  and  added  the  latter  till  no  further 
€loudint;fs  enfuird.  After  having  feparated  the  precipitate,  I 
evaporated  the  fluid  to  drynefs :  the  obtained  fait  I  transferred 
into  a  glafs  lube  ctofed  at  one  end«  and  committed  it  to  fubll* 
mat  ion. 

Exp.  XIL — After  (he  fublimation  bad  ceafed  (whidi  wu 
known  by  a  metallic  wire  introduced  into  the  tube  during  dia 
procefs,  not  becoming  in  the  leaf}  covered  with  a  coat  tf 
fait),  I  broke  the  lube  and  feparated  the  fall,  Thi*  being 
diifolved  in  water  and  crylbtlixed,  yielded  nine  grains  of  mu^H 
riale  of  foda.     ^  ( 

Exp,  Xlll. — ^To  decoropofe  this  fall,  I  rediflblved  it  In 
water,  and  mingled  the  folution  with  nitrate  of  (ilver  till  no 
farther  cloudinels  appeared :  I  then  feparated  Ihe  muriate  of 
tilver  formed,  and  decompofed  the  nitrate  of  potafli  by  heat« 
which  yidded  4.,50  of  potafii. 

Tlw 


eofm 
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The  analyfis  being  thus  completed,  I  learnt  that  100  grains  Analyfisof  • 
of  this  filiceous  ftone  from  Cornvirall  contain,  ^o""  conuialaf 


potaili. 


Silex, 
Alumina, 
Oxide  of  iron, 
PotaOi,    • 
Water, 


Lofs, 


100 


XIX. 

Letter  from  A.  Carlisle,  Efii.  on  the  Temperature  qf 
the  Sea^ 

To  Mr.  NICHOLSON. 
Dear  Sir,  Soho  Square,  May  2%,  1804>. 

A  HE  following  table  was  made  by  Mr.  R.  Perrins,  furgeon  Table  of  tht 

on  the  Honourable  E.  I.  Company's  eftabli(hment,  durine  a  tcmperatuie  of 

«%      1        .      .  .«.  the  ie«.  Bk* 

voyage  to  Bombay  in  the  year  1800.     The  temperatures  m  '"'""»  "^ 

this  table  were  noted  at  my  requefi,  from  a  defire  to  deter- 
mine whether  fifhes  poflfefs  any  other  temperature  than  that 
of  the  water  in  which  they  live,  the  negative  being  aflerted 
by  Linnseus.  As,  however,  this  imperfed  journal  may  affift 
in  iimilar  refearches,  I  beg  leave  to  offer  it  for  the  ufe  of 
your  periodical  work. 

I  am.  Sir, 

Your  much  obliged  fervant, 

ANTHONY  CARLISLE.' 


K  f  "  Ii9^Ur 
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TikkofAe       * 

»«  lUgiJter  qfAtmaJfikmc  Tempavturet,  cdlaUd  wUh  tkfife^ 

»iipi  i«m«  of 

the  Sea-Water  iMfi  m  board  the  Hommrabk  £•  /.  OnRpdB^V 

ejttra  Ship  Skclton  Caftie/' 

i&oa. 

Auno- 
fphere- 

Sea-Water. 

Lat.  N. 

LoDg.W. 

Feb.  'is 

# 

52» 

42»  3*' 

IS*  ^' 

^^^^^H 

March  a 

♦ 

^^^^^^B 

* 

• 

57 

36     47 

15 

^^^^^^H 

7 

• 

62 

S3     Id 

17     34 

^^^^^^H 

9 

• 

6i 

SI     53 

50 

^^^^^^H 

11 

« 

66 

SO     26 

20     49 

^^^^^^B 

13 

• 

61 

NoobfcTT. 

59 

^^^^^^V 

15 

7I" 

+68 

26 

23     24 

^^^^H 

16 

72 

691 

25     49 

24 

^^^^^^H 

17 

72 

70 

21      14 

^5 

^^^^^^H 

18 

7t 

72 

18     16 

26     12 

^^^^^^H 

19 

74 

72 

15     17 

47 

^^^^^H 

20 

75 

72 

IS     52 

24     49 

^^^^^^B 

21 

7S 

74 

-11     59 

21       e 

^^^^^H 

22 

78 

+7oi 

9     46 

21      19 

^^^^^H 

23 

bO 

78 

7     43 

20     tl 

^^^^^^H 

21. 

62 

80 

5     25 

20     13 

^^^^^H 

25 

82 

80 

4     24 

20       6 

^^^^^^H 

2fj 

8t 

82 

3     33 

19     41 

^^^^^^H 

27 

Si 

82 

2     38 

19    .27 

1 

^^^^^^* 

28 

8^ 

82 

2     35 

19      17 

29 

86     ' 

55 

2      7 

19      10 

30 

86 

81 

35 

20        1 

ai 

85 

82 

33  8. 

19 

April  1 

8i 

81 

2     27 

20     41 

2 

83     , 

80 

4     44 

22     31 

3 

82 

80 

7      12 

23     47 

4 

83 

80 

i>     50 

24     50 

•5 

82 

79 

12     30 

25 

6 

80 

7<J 

15      17 

25     59 

7 

78 

76 

18     13 

26       5 

1             ^ 

73 

76 

20     41 

26       S 

9 

80 

78 

2'i     22 

56 

JO 

80 

78 

23    2a 

27     20 

H 

80 

73 

24     23    • 

37 

12 

71! 

70  Shark  881 

2i.  48 

52 

,          IS 

76 

74 

26     29 

22 

14 

74 

7a 

27     50 

24     14 

15 

72 

70 

28     42 

35 

Jt> 

72 

70 

3J 

45 

9  The  atniofpfaeric  temprrature  wat  not  fct  down  during  thcfe  days. 

■ 

f  Each  trial  upon  the  fea^water  wm  repealed  three  or  four  timcf,^^ 

t»\d  the  Inttit  rcfulti  foilosvcd. 

♦  Caught  a  fliark,  jod  found  ihc  licat  ia  iti  ftomach,  alter  bdof 

fii(t<koly  kilkd,  hV*. 

T^i^ 

,.'a 
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[TabU  contintud.] 

1800. 

Atmo- 
fphere. 

Sea-Water. 

Lat.  S. 

Long.  W. 

April  17 

70* 

68* 

33*^  10' 

23«  57' 

18 

70 

66 

34  20 

22  46 

19 

70 

66 

35  51 

19  38 

^  20 

68 

66 

36   2 

18  35 

21 

68 

66 

36       3 

15  U 

22 

68 

64 

35  56 

U  22 

23 

68 

.64 

6  47  • 

24 

66 

64 

36  47 

3  15 

25 

64 

62 

36  34 

41  EaR 

26 

64 

62 

39 

3  40 

27 

62 

58 

37  25 

6  20 

28 

61 

58 

53 

7  40 

29 

60 

58 

45 

8  40 

SO 

60 

58 

36  30 

12  11 

May  1 

60 

5S 

7 

16  13 

2 

60 

58 

SO 

18  13 

5 

60 

60 

34 

10  16 

4 

60 

60 

37  22 

22  25 

5 

60 

62 

10 

26  38 

6 

58 

64 

36  54 

50    51 

7 

62 

66 

30 

34  51 

8 

64 

66 

37 

39  39 

9 

62 

64 

5 

43  21 

10 

62 

64 

20 

45  21 

11 

62 

64 

35  43 

48  14 

12 

64 

66 

33  15 

49  38 

•   13 

66 

66 

30  35 

51  18 

14 

68 

68 

27  35 

52  12 

15 

72 

70 

25   2 

31 

16 

76 

74 

21  21 

39 

17 

78 

76 

18  52 

53  16 

18 

78 

76 

16  25  ' 

54  12 

19 

SO 

78 

13  27 

53    29 

20 

78 

78 

12  41 

50  55 

21 

80 

78 

10  56 

49  41 

22 

80 

78 

7   8 

49  41 

23 

80 

80 

4   9 

50  32 

24 

8li 

80 

1  46 

5}i    27 

25 

84 

81 

13  N. 

54  .  2 

26 

86 

82 

2  32 

50  59 

27 

84 

82 

4  36 

56     10 

28 

85 

82 

9  26 

60  51 

29 

85 

82 

9  26 

60  51 

30 

85 

82 

14  31 

64  41 

Jane  1 

84 

82 

15  56 

66  59 

2 

S6 

82 

17  39 

69  40 

S 

85} 

84 

18  57 

72 

4 

Arri^ 

red  in  Bombay  Harbour. 
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XX. 

Obfirvatums  vpon  the  DoSrine  of  Count  Rtrntford  rtJpeBing  tki 
want  qf  direSt  conducting  Power  in  Fluids  with  regard  to 
Heat,    By  Cit.  Bcrtuollet,* 

Tteaoarineof  ^OUNT  RUMFORD  has  publillied  feveral  memoirs,  bj 

^^e  "^l^t-  ^^*^**   **®  *^**  endeavoured  to  prove  that  liguids  and  elaflic 

duaing  pr'Tperty  fluids  are  not  conductors  of  heat,  and  that  they  oniy  tranfmit 

•f  fluids  4eftrve$(^lQric  by  means  of  the  contad  with  folid  bodies,  which  if 

owing  to  the  motion  of  their  parts:  as  this  property  would 

make  a  diflference  between   the  dates  of  a  fubfiance  much 

greater  than  there  is  occaiion  to  fuppofe  in  the  explanation  of 

the  other  phenomena;  as,  befides,  this  celebrated  philofopher 

has  fixed  the  attention  on  ^n  objed  which  had  been  negleded, 

and  ha^  drawn  applications  from  it,  beneficial  in  the  arts,  and 

in  tiie  ufes  of  life,  I  think  it  proper  to  offer  fome  doubts  on  the 

principles  which  he  has  deduced  from  his  obfervations :  I  Ibaltj 

in  the  Brd  place,  examine  whether  the  fads  on  vyhich  he  relies. 

pannot  admit  of  a  natural  explanation  from  the  properties 

which  I  have  already  analyfed,  or  whether  it  will  be  neceilary 

to  have  recourfe  to  particular  properties.     But  I  (hall  attend 

only  to  the  confiderations  which   may  ferve  to  elucidate  this 

difculfion,   without  introducing  the  details  it  would  require,  if 

I  were  to  examine  it  more  fully. 

Detail  of  Count      The  experiments  which    the  author  made  were  perforjred 

Romford's  ex-     ^^.j^i^  g,,  apparatus,  of  which  it  will   be  prriper  to  infert  a  de- 

periments  on         r    •     ■  n  i  i  ii-ii. 

heated  fluids.      HTjplion.     "  He  (Mr.pl()>ed  a  C)]indncal  glals  jar  ot  4.7  inches 

in  diameter,  and  13.8  in  height;  he  put  a  known  quantity  of 
water  (about  two  poui  d>)  into  the  jar,  which  was  intended 
to  form  a  cake  of  ite  at  the  bottom  of  the  veifel.  For  this 
purpofe,  the  jar  wiih  t[;e  water  was  put  into  a  frigorific  mix- 
ture of  fait  and  ice,  the  aciion  of  wluch  was  not  long  in  con- 
verting tlie  wattT  into  a  folid  dilk  adhcriiig  to  the  bottom  and 
fides  of  the  jar;  the  jar  was  then  removed,  and  plunged  into  a 
mixture  ol  ice  and  water,  to  the  level  of  the  mterior  cake, 
which  gave  it  the  temperature  of  melting  ice,  or  of  the  zero 
of  the  common  thermometer.  Then,  after  having  covered  the 
furface  of  the  ice  with  a  difk  of  paper,f  hot  v\ater  was  poured 

*  From  his  Effai  dc  Statiquc  Chemique. 
t  ?ibJ.  Biit. 

on 
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cn  il,  as  gently  as  poffible,  (o  about  the  qoanlity  of  74  oanc^;  Detail  of  Coiuit' 

this  water  was  about  eight  inches  above  the  fur  face  of  the  !i"^?I^'^^** 
»  perimentt  on 

diflc."  heated  flukk, 

**  The  paper  was  then  removed  very  gently,  and  after  hav- 
ing fuffered  the  water  to  remain  a  certain  number  of  minutes 
in  conta6t  with  the  ice,  it  wb%  poured  off,  and  the  jar  with 
the  ice  which  it  ftiii  contained  immediately  weighed;  its  dif« 
ference  from  the  primitiveVeight  eflabliflied  the  quantity  of 
ice  which  had  melted  While  the  hot  water  remained  above 
it." 

Having  obferved  that  the  motion  occaiioned  by  pouring  on 
the  hot  water  produced  an  effect  which  was  confiderable,  and 
foreign  to  the  communication  of  heat,  the  author  fuccetfively 
devifed  feveral  modes  of  diminitblng  it.  **  He  introduced  the 
hot  water  through  a  wooden  tube^  clofed  at  the  bottom  and 
pierced  laterally  with  feveral  fmali  holes,  through  which  the 
water  iffued  upon  a  wooden  diflc,  alio  pierced  like  a  fieve,  and 
floating  on  the  water  as  it  rofe  in  the  veflel.  This  diik  was  re- 
moved as  foon  as  the  water  was  poured  in,  and  the  veflel  Was 
covered  with  a  wooden  lid,  in  the  centre  of  which  was  fuf'* 
pended  a  thermometer;  finally,  by  previoufly  covering  the  ice 
with  a  f)ratum  of  cold  water,  about  half  an  inch  in  thicknefs^ 
in  which  the  perforated  wooden  di(k  floated;  the  author  fuc- 
ceeded  in  greatly  diminifhing  the  irregularity  of  the  refults." 

Befides,  thefe  precautions,  the  author  feparated  from  his 
refults  the  quantity  of  ice,  which  liquefied  at  the  flrfl  inflant,  • 

and  which  exceeded  that  which  melted  in  the  fucceeding  fpaces 
of  time:  in  thefe  diflerent  experiments,  while  that  part  of  the 
cylinder  which  contained  the  i^e  was  kept  conflantly  at  the 
temperature  of  melting  ice,  the  upper  part  was  left  in  cental 
with  the  farrounding  air,  or  furrounded  with  a  bad  conducing 
fubflance,  or  plunged  into  the  mixture  of  water  and  ice:  the 
water  poured  on  the  ice  received  different  temperatures.  I 
make  three  divifions  of  the  refults  of  all  the  experiments:  ifl. 
Water  which  was  only  about  four  degrees  above  zero,  melted 
a  little  more  ice  in  the  fame  fpace  of  time  than  boiling  water; 
2d.  When  the  upper  part  of  the  cylinder  was  wrapped  iQ  a  bad 
conduOiog  fubflance,  the  hot  water  melted  more  icelh^n  when 
it  was  in  contad  with  the  air:  Sd.  When  the  upper  part  of 
the  cylinder  was  plunged  into  the  mixture  of  ice  and  water^ 
more  ice  was  melted  than  when  it  was  left  in  cont»d  with  the 
fttvofphere  at  61?  Fahrenheit's  (hen&ometer. 

T« 
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B*|il«ilt>>i  To  explain  thefc  bbfervalionis,  the  properties  wKich  wc 

wWlhTcmnu*  recogtiiacd  in  liquid  fubflance*,  and  in  elaflrc  fluidft,  mno  ft 
m^vttd  thtgrtai.  which  we  have  inlerrcd  the  changes  which  are  eife^^  in 
Mfum^iMfv!  <l>ffercnt  Rates  of  combinaiions,  muft  be  applied  lo  ihc  ph< 
m*  LocomdiioB    tnena  ofaferved  by  Rumford. 

I^'a^'^*  ****V  We  have  feen.  l(k.  that  the  liquid  parliclej  enter  fo  oiiscb 
aad^ugbt  u>  be  *^**  more  rapidly  into  corobinaliou  a&  they  wet*  »t  «  gnealer 
Ayvtcely  dm.  driUnce  from  faturation,  becaufe  then  the  force  which  folidu 
loeoinotion  lioet  ^^'^  iflluration  IS  grealefl ;  To  thai  the  efleds  which  depend  on 
«ot  follow  the  the  communication  of  the  teioperature  niuft  be  very 
when  the  diiFerences  between  ihem  are  but  fmall. 

2d.  Locomotion,   which  (erve^  to  bring  particles  to| 
which  are  at  a  (greater  di^ance  from  faturation,  acceleraU 
e0ed  of  the  mutual  afiron  by  which  il«  tquilibriunj  iseflablifti- 
cdj  fo  that  it  h  necelTary  to  feparate  the  eflTcA  nvhich  dcpeiic 
4m  this  caufc  frora  that  which  is  owing  to  rmroediatc  comi 
Bication. 

Sd.  Water  and  fome  other  fubfiances  acquire  a  greater  fpe* 
cific  levity  on  approaching  the  term  of  congelation;  wl 
it  follows  that  the  locomotion  produced  by  the  variarinns  of  u 
peratare  in  othercircum(Unces  will  be  fubje6t  to  moditicatioi 
which  muft  be  allowed  for  when  water  and  the  oilier  liqiii 
which  poflFefs  this  property,  approach  the  term  of  congeiat 
To  apply  thefe  properties,  we  rouli  alfo  lake  into  coni 
ation  the  direftionin  which  the  heat  is  communicated;  lor  ibc 
combmation  of  eHt'd*^  will  be  different  accordingly  as  it  is 
plied  (o  the  inferior  or  fuperior  part  of  a  liquid. 

In  order  that  a  ready  motion  may  be  efiabliibcd  betw< 
SSm««/^J!ir!  P"*»*^^<^*  which  are  at  the  bottom  of  the  veilel,  and  thofc  at  llie 
f*f^t»rt n  jmaii,  furface,  there  mufl  be  but  little  difference  between  their  lem. 
perature;  the  partirleji  which  are  near  the  ice,  and  bciomc 
expanded,  will  then  raife  themfflves  above  thofe  which  have  % 
temperature    barely   greaier;    but  if  the  tempf^raluic  flioutd 
caufea  great  d)ffkrer\ce  between  the  fpecific  gravities^  ihi^roo* 
Iron  will  be  much  more  confined,  fo  that  the  ice  wiFl  remailM 
furrounded   with  water  of  itt  own  temjterBture,  or  which  i^^ 
very  lillle  removed  from  it.     It  is  evidc^nt,  thiweforc,  that  ihat 
part  of  the  tKcB,  which  dt-pends  on  the  motion  will  be  inUClB 
Jefs,  when  there  is  a  great  diflfercncein  the  temperatures.         M 

But  when  this  difiance  in  (tJdi  exif^s  Ihc  efftr6  produced  by 
ihecoromunicahonof  ll)e  heat^  independently  ot  the  tnoiic 
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Will  vary  according  to  the  manner  in  which  the  temp^ratiife  is  ^^^J^SeSe  «r 
preferved  in  the  liquidi.     If  the  vefTel  has  a  non-condcidinfr  tempentareb 
covering,  the  heat  will  be  retained,  and  a  greater  quantity  will  JJ^JLS^'S^^ 
be  commanicated  than  if  it  had  been  allowed  to  pafs  into  fur-  caufetof  \t» 
rounding  bodies. — But  when  the  diflTerence  of  the  temperature  ?"^'*°j?S"* 
of  the  liquid  is  not  con(ideTtibIe,  as  in  the  experiment  in  which  experimentt  ra« 
water  at  16*  was  employed,  it  is  more  advantageous  toaug*  q«»renonewItw 
inent  the  cfFed  owirtg  to  the  tranflation  of  the  particles,  by      •*P""* 
cooling  all  the  cylinder,  than  to  preferve  that  which  is  owing 
Co  the  fimple  communication  of  caloric.    It  appears  to  me  that 
this  explanation  naturally  flows  from  the  known  properties  of 
fluids,  and  that  Rumford's  obfervations  do  not  lead  us  to  new 
indudions 

It  muft  be  remarked  that  by  feparating  theeffed  which  took  Addldoadre* 
place  at  the  firft,  when  a  confiderable  difference  in  the  tern-  "**' 
perafuFe  could  occaGon  a  quick  communication,  lie  only  sb- 
ferved  that  which  was  produced  when  there  were  but  very 
flight  differences  between  fucceflive  flrata  of  the  liquid  and  the 
ice  itfelf:  now,  when  there  is  but  a  fmall  difference  of  fatu- 
fation,  either  between  chemical  combinations,  or  between  the 
femperatares,  the  equilibrium  is  edablifhed  very  (lowly,  and  it 
becomes  difficult  to  appreciate  the  effe6ls. 

The  experiments  which  Rumford  made  by  plunging  a  fmall  ExperliDCBti 
cylinder  of  iron,  heated  to  the  degree  of  the  ebullition  of  and  heated  iioo* 
water,  into  water  and  mercury  /landing  over  a  fmall  piece  of 
ice,  without  producing  its  liquefaflion,  only  prove  that  wlien 
two  bodies  differ  but  little  in  their  temperature,  the  equinbri- 
0m  is  eflabliflied  with  difficulty ;  for  it  mufl  be  obferved  that  the 
iron,  which  had  but  a  little  fpecific  heat,  and  is  a  good  con- 
du6lor,  muft  have  loft  the  greateft  part  of  its  heat  rapidly,  in 
(hat  part  of  the  liquid  which  it  paffed  gently  through,  and  ne- 
verthclefs  have  raifed  that  of  the  liquid  but  little,  or  even  that 
of  the  mercury,  conlidcring  the  roafs  of  it. 

But  in  thefe  experiments  of  Rumford  I  find  proofs  of  the  Other  faAsta 

property  which  he  denies  to  liquids.  ^**^  ^•^  *•**• 

arc  wroptx  CM" 
I  fl.  In  all  the  experiments  which  I  have  quoted,  except  in  duaon. 

thoCe  made  with  the  heated  cylinder  of  iron,  the  liqaefa^^n 

of  the  ice  took  place  in  a  confiderable  degree,  and  each  port 

liquified  fuppofes  a  quantity  of  heat  which  would  have  raifed 

an  equal  weight  of  water  from  ttie  ierm  of  congelation  to  75 

degrees  of  the  centigrade  thermometer. 

2d.  He 
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5d.  Ue  frowc  the  water  at  ihc  furface  of  mercury  cooAcA 
m  ffigonSc  mJxlute;  the  tcmpernturc  of  liie  mercury  was  the 
fore  COO) muntCAlcd  lo  (lie  water,  and  the  latter  yieldeJ  iu  ca- 
Joric  to  lUe  mercury,  to  replace  liiat  which  it  loO. 

If  the  comtnunic-auon  of  heat  was  only  the  v€e€L  of  tfie 
iicletuf  a  liquid^  Ibe  mercury  of  a  thefmiimeler  vroold  fc 
cliange  '%l%  irmperature  when  it  had  arrived  at  (he  frcezmg 
of  waler:  in  lad  in  fever.il  ol  his  ex^JvrtmenU  (EjTuyl^)  Ri\ 
fbfdfuppofcj>»  that  at  this  degree,  the  mercury  no  longer  coi 
iDuntrates  heat :  now  a  thermomeler  takes  the  temp<!ralure 
nei|;hbo\tring  bi>dtet  very  nipidly,  and  indicates  it  fevtral  de- 
grees below  the  freezing  point  of  water,    and  a&  far  at  it*  o 
congelation;  then  it  conducts  iliVIl  hke  the  fulid  btKlie^,  and  i 
dilaiation«  become  proporlionably  rmaller  than  the  precedin] 
Mercury  con-  Kumford  has  proved  that  the  conducing  power  of  roercu 

*^'  ^JTl!!^'"  i*  »o  that  of  water  as  1000  lo  313. 

dcnicTy  h»%  Ml        This  etTccl  of  the  mercury,  which  takes  the  temperature 
locomoticm,        jj,^  fyftem  in  which  it  i$  placed  more  rapidly  than  the  wat 
althotigh  it  has  a  much  greater  fpecificgravity*  and  is  much 
dilatable  by  the  fame  dt;gree&  of  heatj  and  confequenlly  t 
heal  will  caufc  much  lefs  locomotion  in  its  particles  than  in  tho 
of  water;  this  elTecl  1  fay,  proves  that  the  change*  of  teni 
attire  do  not  depend  on  the  imme(iiate  communication  and  t 
changes  of  fpccific  gravity  which  produces  the  approximaii 
of  (he  particles  of  unequal  tentperalures,  but  alfo  oa  the  bei 
or  worfe  conducting  property  of  each  fubftance. 

3d.  Rumford  paid  no  attention  tu  the  radiant  caloric^ 
did  he  ninke  any  allowance  for  it ;  neverthelefs  the  commiin 
cation  of  heat  cflablilhed  by  its  means  between  folid  bodi 
and  liquids,  through  the  gafcs  cannot  be  doubted*  anditmaj 
be  remarked  that  when  he  brouglit  a  healed  bullet  near  tu  i 
and  tailow^  a  communication  of  heat  took  place  which  melled 
the  furface  oi  both,  wiihoui  it  being  podible  to  attribute  I 
corpmunication  to  a  circulation  fuch  as  he  thinks  is  neceflary. 

The  ingenious  esperrmenls  of  Rumford  have  employed 
talent*  of  feveralphilufophers,  who  have  already  proved  th 
the  principles  to  which  Ihcy  led  were  not  conformable  to  ti; 
true  refults  of  obfervalion. 
Nichoffon  found      Kichollon,  in  conjundion  with  Pidet,  made  fome  experi- 
d^awwdi'         roents  by  which  he  proved,  that,  on  heating  a  liquid  at  lh« 
through  A  fluid*  furface*  by  the  fuperpoiluon  of  a  body,  tbe  heat  penetrated^ 
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•nd  raifed  a  thermometer  placed  at  (he  bottom  of  the  liquid : 
to  avoid  communication  by  (he  (ides  of  the  ve(te\,  a  bad  coo- 
doling  fubflance  was  made  choice  of,  and  he  afcertained» 
by  means  of  a  thermometer  placed  in  the*  fi^m^  liquid  near 
the  6de  of  the  veffel,  that  no  current  was  efiabliihed  which 
differed  in  the  temperature  :  finally,  the  motion  of  the  bubblet 
vrhich  were  difengaged,  and  the  other  appearam^  of  the 
liquid,  convinced  him  that  currents  were  not  formed. 

In  thefe  experiments*   it  was  proved,  that  liquids  were — >nd  that  oil 
different  in  their  condu6ting  faculty ;  the  penetration  of  (he  vwrfc  than"*"*^ 
heat  from  the  top  to  the  bottom, .  was  five  times  flower  in  oil  mercurjr. 
than  in  mercury. 

Rumford  fuppofed  that  the  fliglitefl  changes  of  fpecific 
gravity  were  accompanied  by  a  locomotion^  which  produced 
a  current,  and  he  endeavoured  to  .render  it  vifible,  tiy  ex- 
pofing  an  alkaline  liquor,  in  which  were  fufpended  very  fmall 
fragments  of  amber,  which  he  found  had  the  fame  fpecific 
gravity  as  the  liquid,  {o  a  change  of  temperature :  but  Thom-  Thoanfon  foani 
fon  has  fliown  +,  that  the  motions  obferved  in  thefe  moleculae  ^/l  f.^  njotiooi 
were  illufory,  and  thai,  in  thefe  variations  of  temperature,  not  prore  any 
which  are  gradual,  they  appear  to  be  owing  only  to  the  dil-  ««^rfnti  ia  ibe 
ference  of  fpecific  gravity  which  they  acquire,  and  to  (he  ad- 
herence of  air-bubbles,  lo  that  fome  of  thefe  moleculae  move    . 
in  contrary  direft'ons,  and   run  againfl   each  other  without 
following  the  direction  of  the  currents,  he  has  alfo  (hown  that 
thefe  floating  corpufcules  might  receive  different  motions  while 
the  flrata  of  the  liquid  maintained  a  perfect  tranquillity:  he    ' 
put  water,  tinged  blue  by  juice  of  red  cabbage  into  a  glafs  vef-  ..the  floatinf 
fel;  he  afterwards  poured  clear  water  on  it  with  great  precau-  ^°''<*"  ">fe  and 
lion,  by  means  of  a  tube  with  a  capillary  extremity;  thus  he  qgj^fc^nj  g'^y^ 
kept  the  two  liquids  feparate  and  difliii6);  he  then  heated  the  of  different 
velTel  gently  at  the  bottom  :   it  is  manifefl  that  if  a  current  had  *^"*' 
4>een  eOablinied,  it  would  have  been  marked  by  the  coloured 
liquid,  but  the  feparation  of  the  two  liquids  was  preferved  un- 
confufed ;   moreover  the  corpufcules  put  into  the  firfl  liquid 
moved  upwards  and  downwards^  and  croffed  the  line  of  fepa- 

*Bibl.  Brit.  Tom.  XVIII.  or  Pbilofophic  Jouinal,  Quarto  iWies. 
V.  197. 

t  Nicholfon's  Journal,  OAavo,  for  Feb.  1802.  See  alfo  a  m«- 
noir  by  this  philcfopher,  in  the  Jcuinal  for  March,  180J,  contain* 
ing  the  parlicft  experimental  e»amin«tioD  of  the  ConntU  do^ine* 
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ruiion  MriU)Otit  producing  the  mixLare  of  the  iwo  fluids,  lb 
Ibeir  various  motions  were  not  the  efiefi  of  a  current  whick] 
carried  tiicm  with  it,  and  iie^^rlhelef*,  the  heat  wa<ccvmmutji 
c-ated  loal)  the  liquid.     The  propagation  of  the  heat^  and  lh# 
agitalion  of  corpufculcs,   wUich  have  nearly  ihc  fame  fpecificj 
gravity,  may  therefore  take  placf ,  independently  of  the  ckcoi 
latory  motion,  which  it  only  eilabli^ed  when  ihere  in  a  ditr<*r*j 
ence  of  temperature  of  a  certain  intenfity  between  Uie  diFcr- 
ent  (Irata  of  a  fluid. 

Murray  has  oppofed   Rum  ford's  opinion  with  experimenlf] 
flill  more  direfl,  and  not  tef^  concUifive;  •  he  placed  ibebull 
of  a  thermometer  in  a  cylinder  of  ice«  which  he  tified  alter* 
Mw^  The  hnt  nately  with  oil  and  mercury;  he  afterwards  brought  a  hesiedj 
•****"*      body  near  the  furface  of  the  liquid;  the  thermometer  rofe  ff 
veral  degrees  in  both  experiments;  but  the  heat  could  not' 
have  been  conveyed  by  the  fules  of  the  ice  whofe  (urface  would 
havcabforbed  and  liquefied  i  no  current  wa»  enablifhed,  k 
the  rooleculae  of  the  liquid   having  become  lighter,  could  ni 
lake  a  contrary  direflion,  and  the  author  avoided  uiing  walerJ 
which  contracts  en  paffing  from  the  degree  of  congelation  »o  m^ 
femperature  a  little  more  rslfed:  the  heal  mufl  therefore  hai 
been  communicated  to  the  bulb  of  the  thermometer  without  il 
ef!abli(hmeni  of  fuch  a  current  as  is  fuppofed  to  be  requifite; 
and  that  which  ferved  to  dilate  it  was  only  the  excef«  of  whi 
had  liquefied  part  of  the  ice. 
m*rfafy        The  obfervalions  of  Murray  prove  at  <he  fame  time  th; 
u«cd  better  mercury  it  a  much  more  effeclive  condu6lor  of  heat  U>an  oifj 
for  the  elevation  of  the  thermometer  was  manifefled  by  ili  ii 
termedium  in  a  much  fborter  time,  and  more  ice  was  liquefi< 


•  Ann.  dc  Chim,  Florral>  An.  X.  or  Philof.  Journal,  Odavo,  F? 
I€5,  241,  The  cjtperimcntt  tf  Thcmfon  and  Muixay,  originally 
ipptared  in  our  Journal*  and  ihofe  of  Countitumford  avc  alfo g)tra» 
for  which  lee  the  Indexes. 


(To  be cantinutd,) 
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XXI. 

On  the  DificuUy  of  obtaining  Alumme  in  a  SiaU  qf  Purity, 
ByK.T. 

To  Mr.  NICHOLSON. 
SIR, 

JL  OUR  Jounud  being  open  lo  every  difquiiition  which  mt^f 
oontiibitte  to  the  progrefs  of  fcience,  it  ma/  not  be  deemed 
impertinent  to  a(k  youj  or  fume  of  your  correfpondentt,  to 
point  out  the  bed  method  of  preparing  pure  alumine. 

You  may,  probably »  refer  me  to  our  modern  authori  oo  •A|aiDiiieeb- 
chemiilry,  but  I  aver  that  the  methods  therein  recommended  in.  dtunttlifo- 
do  not  anfwer  the  purpofe.     For  if  a  faturated  folulion  of  luti«oi  of  ihaa 
alum  of  commerce,  be  decompofed  by  a  like  faturated  folution      '^* 
of  a  carbonated  alkali,  the  alumine  obtained  is  harfli  to  the 
touch,  rather  fpungy,  and  ftrongly  adheres  to  the  too^ue. 

This  earth,  although  waflied  as  often  as  you  pleafe,  always  appevB  to  coo-^ 
reddens  the  blue  juice  of  the  flowers  of  roalJow,  as  well  asSSw^**'  "^  ** 
of  other  delicate  vegetable  blues.     It  may  be  wholly  dif* 
folved  in  about  100  parts  of  boiling  water:  and  the  folution 
becomes  very  turbid  by  muriate  of  barytes. 

If,  on  the  other  hand,  a  dilute  folution  of  alum  be  decom-  DHnte  ibintiom 
pofed  by  another  of  alkali,  a  quite  different  produd  will  he^^^^'^f 
obtained.    The  alumine  produced,  on  being  deficc^ed  is  notaacc» 
porous,  but  fplits  int^  pieces  like  flarch ;  and  has;  before  it  is 
nearly  dry,  a  certain  degree  of  tranfparency ;  it  breaks  with 
a  fmooth  and  nearly  conchoidal  fra^ure ;  it  does  not  adhere  to 
the  tongue  like  the  former,  and  has  no  earthy  appearance. 
This,  like  the  former,  cannot  be  freed  from  the  adhering  acid,  Ukewlfi:  aqd. 
It  aifo  changes  fine  vegetable  blues  to  red,  although  ever 
fo  much  wafhed.    What  is  the  reafon  of  this  ?  Is  there  no 
method  of  forcing  this  earth  from  the  adhering  acid?  or  it  it 
perhapli  a  characleriflic  of  the  earth  itfelf,  to  redden  vegetable 
blues.     If  you  will  pleafe  to  anl'wer  this  queAion»  or  point 
out  a  better  method  for  procuring  this  earth  pure,  you  will 
much  oblige, 
Carndtn'Town^  Sir,  Your  confiant  reader, 

Afay  28,  IB04.  R.  T. 

REPLY. 
THIS  letter  having  arrived  fo  late  in  the  month,  I  can  ooljr 
for  the  prefent  offer  it  to  my  otht;r  correfpoodents. 

SCIENTIFIC 
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A  N£Wavth  has  }mn  difeoverad  hf  F^ofeflbr  Kkpradb 
«f  Berlm*  in  an  ore  which  was  hitherto  fappofed  to  oomni . 
iBiigftHit  to  which  he  hat  given  Che  nftoie  o£  odMtt  cartl^ 
Ibe  mineral  which  cootvos  it  he  hat  called  ochrall«  (ochraaKMu} 
^ii  earth  feeittt  to  fbra  the  coimeQing  link  between  Ike 
earths  and  the  metallic  oxides;  Like  yttria,  it  pfodaeatil 
feddifli  ooloofed  fidt  with  fulphuric  acidf  and  is  pfecipitalla 
by  all  the  praffia(es;  bat  it  is difth^iflied  iirom  jrttria  if  opt 
fenning  Tweet  Talts^  and  by  not  being  (at  leaft  miwh  lefi| 
feloble  in  carboaato  of  ammonia,^  and  by  acqoiring  wbea 
ignited,  a  light  brown  coloar.  This  earth  farther  difeti  Irop 
yttria,  by  not  being  (blable  either  by  borax  nor  by  phofphalM^ 
with  which  yttria  fofes  into  a  coksirtefs  pelladd  bead.  Ita 
other  chara6teriftics,  and  method  of  obtaintng  will  be  fMk 
10  our  next  Jonmal, 


SlAeric  Add  from  P^gter*, 

BRUGNATELLI  has  obferved,  tliat  when  nitric  acid 
is  made  to  ad  upon  paper,  a  large  quantity  of  fuberic  acid^ 
nixt  with  oxalic  acid,  is  obtained.  This  proves  that  Fourcroy 
was  right,  in  placing  cork  among  the  immediate  principles 
of  vegetables. 

Eqfy  and  expediiiouM  Method  of  preparing  Copal  Fami/k  f  • 

DEMMENIEi  an  ingenious  glafs  blower,  has  noticed  that 
the  folution  of  copal  may  eafily  be  efle^ed,  by  expofing  it  to 
the  vapours  of  alcohol  or  oil  of  turpentine.  For  that  purpofe 
an  alembic  may  be  filled  |  with  either  of  thefe  fluids,  and 
fome  pieces  of  copal  fuffered  to  be  fufpended  by  threads  in  it, 
over  the  furface  of  the  fluid.  After  having  made  the  alcohol 
or  oil  of  turpentine  to  boil,  the  copal  becomes  liquefled, 
drops  into  the  fluid  and  becomes  diflblved.    When  no  farther 

*  Gchlen's  Journal  of  Cbemifity :  Vol.  I.  p.  3.  page  340. 
t  Ibidem. 
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folntioii  takes  place,  the  whole  is  fuffered  to  coot,  and  the 
folation  of  copal  ^is  decanted  from  the  undiiTolved  part.  The 
vmrnifli  has  no  more  colour  than  the  copal  ilfeif. 


Lat^e  Piece  of  Amber  *. 

A  PIECE  of  amber  weighing  1 3 lb.  7  oz.  9  for.  and  meafur-  I'»''gc  fpeaoKa 
ing  3l8i  cubic  inches,  has  lalel^r  been  found  at  Schlapacken,  ^•®^'' 
near  Gumbinnen  and  Inderburg  in  Germany,  which  is  the 
largeft  mafs  of  amber  hitherto  found.     Its  colour  is  a  palQ 
yellow,  interfe^led  with  feveral  lines.    Its  value  is  eftimated 
at  about  40,000  dollars. 

Fluoric  Ether  f  • 

15 oz.  Previoufly  ignited  and  pulverized  fluate  of  lime, 
were  introduced  into  a  retort  containing  lOoz.  of  highly 
redified  alcohol,  and  an  equal  quantity  of  fulphuric  acid  of 
1,860  fpec.  grav.  and  the  mixture  diftilled  to  drynef<i.  During 
the  diftillation,  a  large  quantity  of  gas  was  evolved,  which 
burnt  with  a  beautiful   blue  flame,    and  diffufed  an  odour  ^ 

refembling  phofphorated  hydrogen.  During  the  combuflioti 
of  this  gas,  vapours  oi  fluoric  acid  were  precipitated.  The 
produd  which  had  been  obtained  during  the  didillation  was 
again  difiilled  to  one  half,  and  the  produd  which  pafled  over, 
was  poured  into  a  vial  containing  water.  No  heat  was  pro- 
duced, nor  did  the  two  fluids  mix.  It  was  therefore  ether* 
But  as  its  tafle  was  four,  I  added  to  it  a  folution  of  potafli  ; 
tins  inftantly  feparated  a  coniiderable  quantity  of  filex,  and 
the  whole  became  converted  into  a  gelatinous  mafs.  The 
whole  mafs,  on  being  again  diflilled,  yielded  pure  fluoric 
ether.  It  greatly  refembled  fulphuric  ether;  its  fpeciflc 
gravity  was  0,720;  it  burnt  with  a  blue  flame;  its  tafle  was 
bitter,  and  greatly  refembling  bitter  almonds. 


Nao  Method  of  preparing  Nitric  Ether,  By  Brugnatelli  J.  Nitric  ether. 

INTRODUCE  into  a  tubulated  retort,  one  ounce  of  fugar, 
and  pour  over  it  two  ounces  of  highly  concentrated  alcohoU 
Adapt  to  the  retort  a  capacious  receiver  furrounded  with 

•  Ibid<  t  Ibid.  X  Ibid, 
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cloth  dipt  fnio  water  ;  and  Kfcurc  the  jun^^iret  of  the  vc 
by  furroumjing  ibcm  with  flipiof  p^per  ouly,     Haviiig 
lhi«  paarthrouf;h  ihelubulurc  of  the  relert  Soz.of  i 
nitrous  acid  ;  a  violent  s^on  takes  place,  the  fii|^l 
dillblved,  un<t  the  alcohol   converted  ialo  csiher^  pdlTc 
tnio  (be  receiver;  its  quantity  is  nearly  ^ual  to  ibe 
«it)ploved. 


Jcccftfioa  of  Sulphuretted  ilidrogcn  Gas^  bf  the  j^^fiam 
Mtrous  Acid,    By  Frqfejfiir  LtcuTKNUiao  % 

ATTEMPTING  to  tlluflrate  the  decompofitiorv  of 
phuretted  hydrogen  gas,  I  filled  a  bottle  wilb  it^  capable 
holding  about  18c?e.  of  water*  Having  done  this  I  px>uf< 
into  it  at  oiKe,  \  of  an  ounce  of  nitrous  acid  ;  a  hiilJng  noil 
took  pbce,  and  mucii  red  vapour  was  difcngngedt 
order  not  to  moleft  my  auditors,  I  confined  m  the  i. 
corking  it*  No  fooner  had  thin  been  accompli  (lied,  tHc  lan 
ture  exploded  witli  a  loud  report,  accompanied  with  a  Ui 
flame  f.  Tlie  pieces  of  glafs  were  thrown  to  a  cotilidc 
diilancc^  tlic  larger  ones  were  covered  with  fiilphar» 

•  IKid. 

t  Fmf  flic  Aiccdi  of  this  rxperrmciit,  it  fetmi  to  me  to  be  necc^ 
fary  thai  ihc  gns  muA  be  obtained  by  dccompofing  wjier  by  lt*cafi| 
of  fulphuret  of  iron  and  an  arid  y  for  it  always  £ailedio  my  haodi^ 
if  an  csitbyor  aUulinefulphurct  had  been  made  ult  of  lot  tba  ^gi^ 
duftii>n  oi  it.     F.  A« 
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JULY,     1804^ 


ARTICLE    L 

On  theJUppofid  Chemical  Affinity  of  the  Elements  of  Common  Air: 
V!iih  Bemarks  on  Dr,  Tliomfon^t  ObfirvatioM  of  that  Sulffcdim 
In  a  Letter  from  Mr,  J.  Dalton.    • 

To  Mr.  NICHOLSON. 
SIR, 

In  a  former  letler,  inferted  in  your  Journal  {new  feries,  vol.  Difficuldei  ie« 
in.  page  267)  I  endeavoured  to  (hew  the  abfurdily  of  the  no-  fej^'^  dwtii. 
tion  of  atmofpherical  air  being  a  chemical  compound  of  asotic  oMJ^heric  ■«  it 
and  oxigenous  gafes.     Befides  the  difficulty,  or  rather  impoffi-  ^^^***'  *""* 
bility  on  the  one  hand  of  conceiving  how  two  elementary  par- 
ticles, conflantly  repelling  each  other,  (hould  notwithftanding 
be  held  together  by  a  principle  of  cohefion  or  chemical  affinity; 
^or  on  the  other  hand,  fnppoHng  the  two  atoms  to  combine, 
and  form  one  centre  of  rcpulfion,  how  atmofpheric  air  (hould 
dififer  from  nitrous  gas,  &<^.  There  are  a  variety  of  fads  which 
oppofe  the  dodtrine  fo  forcibly  that  I  have  for  fome  time  won- 
dered on  what  grounds  thofe  who  are  flill  its  adherents  de- 
fended it.     Dr.  Thomfim,  in  the  fecond  edition  of  his  che>  Dr.  ThonfiMi't 
mifty,  vol.  III.  page  316,  after  reviewing  the  opinions  of  *^-^JJ^"J^ 
ferent  philofophers  on  this  head,  and  amongft  others  jny  own,  doAriat. 
concludes  that  air  is  a  chemical  compound ;  he  affigns  the  four 
following  reafons  for  the  conclufioo,  which,  from  his  extenfive 
'   Vol.  VIII.— July,  1804.  L  ac- 
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inre  with  nulhorittes^  miiy  hidy,  it  It  prerumed,  Bi 
dccmeti  I  he  moil  cog^^nt  thai  have  been  ofimd  on  thai  ftde  of 
theqiteftion.     It  ii  ibc  objocl  uf  l\n\  cammunicatlon  to 
ihcir  infufiii'iency. 
f.  Tut  conHtjJt       I.  The  corfiant  proparlion  or   ax.i»  ann  ih«? 

proportion  of      fpherc  IS  cofifidered  a^  an  areurnent  M  ihi^  eld  by 

Ibff^edto  be     ntty.     50  indeed  it  may  ;  but  jt  t\  equally  m  Urouf  of 
fCfuUtcd  hrf  *f-  pr>tb<?fi<,  and  ihererore  nothing  tending  to  ric?cid«  th« 

finrty,  or !«-  i        t      •       i    *  *         «*         »  r     i  -  t 

<p«tfM  ^rr^AiM^'^''  ^  oblaioed  irom  i(.     rofj  let  part  of   the  o^trp^en  be 
«tf  the tbttatftm  ftra6t<?H  anv  where  from  the  atmofpherej  th«?n  the  a, 
^*  (iippoM  lo  attract  the  oxigen  tVom  the  vicinity,  ai 

cquthbriuin  be  rei)ored :  bot  jl  it  certainly  rqiuilly  falj^fa^ory 
to  fuppafe  that  the  oxi|»en  in  ihe  vicinity,  meeting  wilh  ji  Ii 
repuliive  power  frum  the  dehctenl  quarter,  nothing  prevci 
its  ditfuCioti  into  that  quarter   but  ihe  azot  previouHy  thcj 
which,  by  hypoihefin,  can  only  retard,  bat  by  nomeanjiprrri 
•«%vt^;imaf   lh«  elTef),     Thus  then,  whether  the  3£ot  AUtaS  (freoxigen^ 
luMJi*^!!  jf"   ^^^'^^^^'R^"  rr/v/ilfelf,  the  efft"^  h  precifely  the  Tame.     Ff< 
cri^t4  n  imi-    ^his  h^  (impty.  il  is  impot!ible  Iherelbre  to  decide  the  mcfi 
mkjfktdrtptti'     qf  fjiher  theory;  but  if  it  be  found  that  any  one  ga«  dilfiil 
s  P«r,  *^^^^^  *^  ^^y  other,  with  nearly  the  fame  celerity,  it  will  b« 
prcfumpiion  in  (avotir  of  my  hypothcfiJij  if  oilierwifc,  it 
be  urged  that  the  quicker  ditfufion  rs  owing  to  the  Oronger 
nity.   I  |iBV«  made  a  great  number  of  experitncnti  on  iJiulif 
but  cottid  no!  find  •ny  rcmArkabIc  dii!i.'renct:  in  Cite  tine 
circumHanceK  of  difFufion  oflhc  ftime  ga«. 
s.HufnM4e  jod      2.  It  h  fjid  the  evperitnents  of  Morozso  and  Mttmbofdl  (h\ 
M^roz*^'*  ««-    jjj^^  ^jj.  poUclTts  (lilR^icnl  prtjpenie*  from  a  mete  mixture  ol 
aflttCMmiiturc  two  component  part^.     J   do  not  credit  Ute  expertmcQift. 
d^dw  pfei  dif-  Hawboldl  find*  a  tnriftbte  quantrty  of  oxigen,  from  25  la 
or  more  per  cent,  in  tlie  air ;  whereas  others  who  are 
atcuratc,  ind  btil  21,  or  at  moft  22,  and  that  covjtanU     |l 
DO  wonder  then,  if  he  mix  28  oxigen  antl  72  azoL,  that 
mixtiire  diminiHicf  ntirou<i  ga«  more   than  air,  and  IvtppotI 
combultion  and  animal  liie  for  a  longer  time. 

3.  Ditlerent  combulhble^  are  capable  of  abforbing  drtfeti 
portion*  «f  oxigen  ilotn  a  given  qu^tnttry  of  air.     Phofption 
22  pcrc«ttl.     Sulphur,  3,  flee— The  only  inferences  1 
from  thefe  t»£liore,  that  phofphoru-i  will  burn  In  oxigmof  i 
dentily,  tU.ii  (ialpbur  will  not  burn  in  oxigen  ttnJeffi  tt  bo  of 
of  3tr:jorplieric4et\6ly  or  more.     The  diffcrenc^j  in  the  phetio* 
^  mei 
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mena  of  conbaftion  in  air.  and  in  oxigcn  h  not  to  be  mfcnbed  Akt^hU  inertly 

to  the  cnmbinaticin  of  azot  and  oxigcn,  but  to  the  led  denfity  ^^'{jJi^^^roL 

oi'  lh<!  luiUer,  (^)  of  what  a  pure  atmofphere  of  the  fame  gas  igeo  in  which 

would  be.     From  an  incidental  but  iroperfea  trial  I  made,  Jn  f*^^^****^  * 

conjun£linn  with  Mr.  Davy  lafl  winter,  I  have  no  doubt  but 

iron  wire  would  burn  in  common  air  of  five  timt?*  Ihc  deriity 

with  hriUiancy  as  in  an  atraofphere  of  pure  ovigen  of  common 

denfity.     At  any  rate  it  is  notorious  that  aft  the  dentity  of  com* 

njoti  air  is  increafed,  combudion  in  it  become*  more  vigorous. 

Though  I  hav«  never  attempted  combuftion  in  an  atmofphere  Propofed  t 

of  pure  oxigen  of  ^  the  common  denfity,  lean  fcarcely  doubt  JJ^'J^^JI^y^ 

that  the  appearancees  would  be  much  the  fame  as  in  the  open 

ftir.     It  \i  probable  therefore  that  the  fact*  under  this  head,  if 

tfyjy  inveftigated,  would  turn  out  in  favour  of  the  hypothtfis 

of  air  being  a  mixture, 

4.  "  A  ga«  no  way  didinguifhable  From  cofomon  ftif  fre*  4»  Gas 
quently  oiake«  its  appearance  during  the  preparation  of  nitric  ^^'"^obia^fjed** 
acid;  aiid  Mn  Davy  decompofed  nitrous  oxide,  by  pafling  it  prcpuin^oltro* 
through  a  red  hot  tube,  and  converted  it  into  nitric  ucid  and  &  "** 
gat,  which  polTeiFed  the  properties  of  common  air;  now  if  air 
were  a  mere  miKlure^  it  i%  infinitely  improbable  tliat  its  two 
condituent  parts  Aiould  be  evolved  during  fuch  proce(Ie!t  ex- 
^&.\y  in  the  proportion  that  exitts  in  common  air/*<^-Granted; 
but  a«  the  force  of  this  argument  refts  upon  the  exuH  propor*     , 
1^  of  oxigen  and  azot  in  the  gafcs  fo  evoK'ed»  thttl  lit  upon 
iheif  being  conftituted  always  of  21  percent,  oxigen^  and  79 
AJEOl,  thefa£^irtiould  be  made  out  accordingly.     Dr.  Prieftley  Anfww*    Thn 
i%  the  only  one  I  know  of,  who  has  particularly  examined  lh>  '^^ 

gis  produced  in  the  preparation  of  nitric  acid,  and  he  found  u  , .    _  .  _.  ^4fti, 
to  have  muck  more  oxigen  ihao  common  air.     Mr.  Davy  in  hi»  ji**  *'*^** 
analy(is  u(  nitrous  oxide,  found  the  gas  analogous  to  atmo* 
fpheric  air  always  to  contain  Ufi  oxigen,  though  it  was  nearly 
of  the  atmofpheric  ^andard. 

Ihe  quick  alcent  of  hidrngen  and  the  defcent  of  carbonic  The 
acid,  have  been  obje£led  to  ray  hypolhefis  as  fads  thfti  prove  jj^ 
the  operation  of  the  laws  of  fpecific  gravities  on  elailic  daidt.  fordi  no 
No  doubt  can  e\ift  that  ft  portion  of  elaftic  fluid  completely  n**^^  **« 
infulated,  as  a  balloon,  or  a  bubble  of  carbonic  acid  orbidA>»4u|gfl 
gen,  furrounded  by  a  film  of  water,  is  fubject  to  the  lawi  of 
gfavitalioo,  aud  06»  m  falli  >n  claAic  Auidi  on  the  fame  prin« 
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ripic  m%  It  files  tn  wilcrt  lh«  fame  nmft  He  ■lloi^wl  wh«o  ^ 

veflTd,  •conlaining  a  '  '     t,  rtfod» 

drnlycxporcd  tft  foii  u«  ca(c, 

I  he  fluid*  m'ift  nperaic  uptm  each  Mher  Jor  a  lew  fnoipmli  iii  a 
colU-clcd  tj|mdiy.  a*  m  ebriic  bodici;  becaufe  tlic  Hiffiifir© 
orrcpuKivc  force  by  which  ihcv  conftantly  tend  to  tlifpcffiofii 
i4  comparaliveiy  ficiw  in  prr^ 
in  till*  Tcfp^'Ct  L'xactfy  fimilar  ; 

gmdaaillv  dtminifhlni;  aii  (heetfe^  draw's  toward*  a  (ondufii 
«c  N»*thiii^  ma/e  tiKTcfoic  vav%  l>c  jnft'rffd  from  the  U^%  abo 
fnt*nliqncd.  thjo  lh.il  gravity  overpawefi,  anil  (or »  fn««T>cn 
obliteralef  ihe  cflV^  of  thai  caufe  vvhitli  iti  other  tal- 
produces  ihe  dtCpcrGon  ol  ihe  fluid,  whether  it  be  alL,^-, 
as  common!)  fuppofcd,  or  repulfion,  a*  I  fuppofe.  Chem 
pljil<'fr>}»))er<  have  not  enquired    (  mlo  the  circclf 

expofing  ^afes  in   ditfercnt  circun  j  tlie  almnrph«?rri 

all  that  wc  are  ufually  told  U^  that  a  jar  tilled  with  hidrog 
Btid  imcovcrL*d,  lofcs  itxga*  in  u  few  fetnnds;  bat  iKinvcrlctl 
it  ri*main:%  nrqrly  pure  lor  a  confiderabie  lime.  SkC.     I  (ind  f fit 
a  cvlmdrif  jur  of  7  inches  depth  and  '2\  diamcivr,  bt-tng 
With  huijo^^n^  and  inverted,  loRs  niore  than  hall  ot'tii 
tworuitiuUs,  iind  there  is  fo  little  left  as  fcarccly  to  explode 
ttM-dd  t.  p  tjire  minulrs.     If  n  lube,    1*2  inches  lon^  and  i  inch  dbmelcr 
ilito*!?  'iSlir*^'  ''''^'^  ^'^^^  ludio^cn,  and  cxpofed  in  like  mannrr  to  (he  at 
tM|biu  molphere,  it  will  lofc  half  its  gas  in  life  minuter*  and  that  th< 

fame,  whether  it  be  hi  Id  up  or  down  or  lioriicontnK  Here  wi 
lee  eU'ett^i  that  cannot  be  accounted  for  by  gravily,  that  v( 
priiduccd  in  t)ppofitiun  lo  it*  apency,  and  where  inilecd  it 
alniofJ  obliteraled  by  the  option  of  fonie  more  powerlid  caafi 
Lt.<t  the  ailvocates  for  ihc  almofphere  bcujg  a  chemical  c< 
pound  attend  lo  fuch  fa^s  a-j  ihefe,  and  they  will  foon  ht»{ 
tlicmrelve)!  reduced  to  acknowledge  ihat  aUgafahnve  fkffm 
ajfiiiltt/  jor  nnc  another ,  a  pufilion  which  their  do^rioc  nil  it 
The  fjdi,  if  mutely  tcndii  to  ellabliih.  Indeed  it  ift  the  fame  with  regarc 
iXcribed  to-im.  to  air  and  vapour,  of  water,  ether,  or  of  any  other  fluid;  th 
that  ii  u  the  is,  all  kij»d»  of  ;^a*  or  mixtures  of  jjafes,  have  the  fan>c  alTinil^ 
^*i'*k'*^***'*  for  the  fume  vnpour»  and  even  a  torricelhan  vacuum  pcitfefic 
and  cvcji  be"  j"'^  ^^^  ^*^^^  atlitiily  as  any  of  rhroi»  jnd^^tng  fr«>ni  the  quantitj 
iwccn  a  >;ai.  aoj  cvapofaicdj  and  fofcc  of  the  vapour  in  a  given  volume. 
-  •  -  ^  "♦  ^^yy  yi,^  doubt  it,  he  tnay  eafily  fatf^fy  himfelf  bj  throwing  a] 
•  a  drop" 
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a  drop  or  two  of  ether  into  the  vacuum  of  a  common  barome- 
ter; if  the  temperature  be  es^',  the  mercury  will  fall  15  inches 
nearlv;  at  the  fame  time,  if  ether  be  admitted  to  a  given  bulk 
of  any  kind  of  ga%  fubjcft  to  the  prcflfure  of  the  atmofphere, 
the  volume  will  be  doubled,  clearly  (hewing  that  the  elaflic 
vapour  from  the  ether  is  the  fame  in  both  cafes,  namely,  an 
independent  fluid  of  15  inches  force. 

I  cannot  difmifs  this  fubjeft  wil^iout  obferving,  in  juftice  to  Water  does  aot 
Dr.  Tbomfon,  that  he  has  enteral  more  clearly  into  my  views  ^»ff«l*e"'' 
'of  Ihefe  fubjeAs  than  any  other  of  our  own  country  who  has 
animadverted  lipon  them.    There  are  certain  principles,  how- 
ever, which  he,  with  moft  chemitls  of  the  prefent  day,  em- 
braces, wliich  are,  according  to  my  experience,   decidedly 
erroneous.     One  of  thefe  is,  that  water  dijjblves  air.     An  ex- 
cellent paper  of  Mr.  W.  Henry,  on  the  ablorption  of  gafes  by  * 
water^  in  the  Philof.  Tranlaflions  for  1803,  has  (hewn  u.<;  fuf- 
ficiently  in  what  light  we  (lu^j^iew  the  fuppofed  folution  of 
air  in  water.     Certainly  air  that  is  retained  in  water  by  me- 
chanical force,  and  which  always  efcapes  when  that  force  is 
withdrawn,  cannot  with  any  propriety  bo  faid  to  be  held  by 
chemical  atiinity. 

Dr.  Thomfon  has  been  miftnformed  refpeding  my  opinions  The  author  doct 

on  the  expanfion  of  liquids.     In  vol.  i.  page  343,  he  gives  it  ^l  "f '"^\^ 

as  my  fuggeftion,  that  all  liquids  expand  the  fame  quantity  aJi  liquids  by 

from  their  freezing  to  their  boiling  temperatures.     I  nev«r  en«  ^  '•  ^«  ^«™* 
,  r    1  •   •  ,  .    .  .  ,  »,    between  eongc- 

tertaincd  uich  an  opinion  ;  and  it  is  certainly  erroneous.     My  lation  and  boU- 

ijea  is,  that  pure  and  homogeneous  liquids,  fuch  as  water  anc)  '°B  i  ^**c  ^'^ 

nacrcury,  expand  according  to  the  fquare  of  the  temperatures  «^ndf  kcotIi- 

from  the  points  at  which  they  congeal ;  but  I  have  not  yet  found  !"<  to  the  fqnut 

i^  law  to  re^julate  the  relative  expanfions  of  thefe  and  other  "ure^frwrnuT*' 

liquids,  licesiag  poUit. 

I  am  your's,  &c. 

J.  DALTON. 

\Ianchrjicr, 
June  1 G,  I  «0-l . 
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ably  finiplified.    For  then  MnS  fin  *'*  cof.  x  x  — r-»  *°^ 

N  :;:  M  (2  fin  >.»  —  {)  +  colang.  a'  M» ;  and  if  a  zr  90**  fcr^, 

Mi^Zl2cof.X4-?^,  andNzzM(2finX«  — f). 

The  particular  fiate<  of  (he  data,  when  the  terni  involriiig 
the  fecond  pqwer  of  i  is  rigofoufly  equal  to  nothing,  may  be 
thus  determined ; 

In  the  fifd  place,  if  o:zzo,  or  the  eccentricity  of  the  fphe- 
roid  be  infinitely  fmull,  a,  et,  and  fi,  ^«  are  exactly  equal  (o 
each  other. 

Secondly,  when  M  zr  ^,  N  is  rz  o,  but  M   is  :^  o  when 

^  =  X,  or  the  fine  et'zzo,  that  is  when  the  triangle  is  ifofceles, 

or  the  directions  of  the  placet  due  north  or  fouth  of  each  other. 

ff  II  ilmoft  rl-        Ii  appears  then  that  thi$  property  of  fpheroidal  triangles,  firfi 

foroufly  cx»&.    gj^anced  by  Mr.Dalby,  andobjefled  to  by  Mr.  Play  fair,  isalmoll 

rigoroufly  exa6t ;  and  it  might  eafiiy  be  (hewn,  that  itsappli" 

cation  will  never  occafion  any  material  error,  even  in  the  mo& 

unfavourable  cafe  that  can  be  propofed.     And  it  is  not  merdj 

an  CK'gant  and  curious  theorem,  but  is  highly  valuable,  as  *f- 

fordir.;;  a  method  of  determining  the  longitudes  of  places  from 

terrellrial  meafurcments,  almotl  independent  of  all  hypotliefis. 

For  vvlicllicr  the  earlli  be  an  exaft  t^lllpfoid  or  not,  any  fmall 

portion  of  its  furlace  may  certainly,  without  error,  be  con- 

lidered  as    pertaining   to  or.c   of    fiuall   ctrentridly,    which 

fuppofition    is    all   that  is    ncceffary    lor    derr.onltrating    the 

theort-m. 

Determination         Our  foiution  alfo  affords  an  eafy  method  of  determining  the 

or  the  cccentri.  eccentricity  at  the  place  of  ohfervalion.      lor  if  wv  have  the 

city  at  place  of    ...  .    ,.,.  r  t         -.     t       ■  i     n      i.-    i 

^bf.  latitudes  and  diffv^-rcncc  el  longityde  given,  we  tnail  alio  have 

the  hoiizonlal  angles  on  the  fpl.ere.  But  fioin  obfcrvations  ut 
the  pole  liar,  we  may  find  the  horizontal  angles  on  tlx-  fpheroid, 
and  nmfequently  the  difierence  between  them  ;  but  this  dilfer- 
ence  is  t^qnal  to  a  certain  fui;6lion  of  ^  in  our  fulution,  whence 
we  fliall  have  an  equation,  from  which  o  may  be  determined. 
Thus  if  •  be  the  obferved  horizontal  angle  on  ti)e  fpheroid,  and 
a'  the  computed  one  on  the  fphere,  we  have  M  a  -}-  N  o*  zi: 
00  —  y/.     Now  if  we  frjedl  the  term  N  o'  as  infenfible,  we  ob- 

(t a/ 

tain  a  near  value  of  ^zz — — — ,  which  fubllituted   for  ^  in 
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M  + 


M  +  i,  gives  j — ^ — ,  very  nearly,-    Here  a  qaeftion 


M 

naturally  arifex ;  viz.  To  determine  the  value  of  »  fuch  that 
J  may  be  obtained  in  this  manner  with  the  higheft  degree  of 
■ccnracy,  of  which  the  method  is  fufceptible. 

This  wi)I  evidently  be  the  cafe  when  M  is  about  its  maximum 

value.     So  that  if  we  put  the  differential  of  M  r:  Oy  and  fubfti* 

-  tnte  the  value  of  the  differential  of  c/  refulting  from  the  proper- 

-..  ties  of  the  fpherical  triangle  in  this  equation,  we  (hail  have  the 

.  required  value  of  the  horizontal  angle.     Let  us  fuppofe  X  and 

- ".  tt  given^  and  there  will  refult  fin  t/*  x  — — 7-r—  a  maxi- 

=:  Cof.  ^ 

inum;  whence  2  cotang.  a'cof.  9  (fin  ^  —  Cin><)  dct'+{i  — 

■I  fin  A  (in  ^)  X  d^zzo.     But  by  fphcrics« 

-,  .           ,      cof.  X  tangr.  ^  —  fin  X  cof.  w 
Cotong.  m/  ZZ ' ^-7 — : , 

wadd^ZZ —     ^  ^.  ^  '     X  dp;  wherefore  by  fubfiitution, 
cof.  ^*  6n  u;         ^'  ^ 

^  ^  ^      i      r    M      cof.  ^  ( I  —  fin  X  fin  ^)  fin  « 

2  fin  9f  cof.  a'lz ^ ,-- ^  X  r-r — r^. 

cof.  X  lin  ^  —  fin  A 

.1 

Alio  when  «  and  ^  — -  x  are  fmall,  the  fin  aiir 


coi.  ^ 


^.  -{fill  (^  — X)  +2finx  X  cof.  ^fin— «.«  [,andfin^ — finx 

z:  2  cof.  —-^  X  fin ;  confequently  2  cof.  »  •  ^ 

^      (1  — fin  ^  finx)         fin  ((^  —  X)  +  2  fin  X  cof.  ^  fin  f  ft>» 
\    ScofXcof.(i±iy  2fin(2^) 

'  and  2  cof.  a'^  zz\  if  we  fuppofe  9  =  x  nearly,  and  fin  |  y* 

very  fmall. 
"       When  the  horizontal  angle  »',  therefore,  is  equal  to  45**  or 

135^,  the  obfcrvations  will  be  nearly  in  their  moft  favourable 
^  fiate  for  determining  the  compreflion  by  means  of  our  tiieorem. 
^  We  might  illufirate  this  method  by  examples  taken  from  the 
^  trigonometrical  furvey  of  Great  Britain^  but  on  reference  to 
^  it  I  have  found  fewer  complete  fets  of  obfervatiuns  than  might 
;.  be  expeded,  and  fuch  as  are  complete  in  every  refpedl,  are 

not  well  calculated  for  this  purpofe,  the  horizontal  angles  bc- 

in^ 
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TWpi«olIne 

ta  tllWCM  I 
It  the  mftna- 
af  the  tri- 
_»f>om.  furvey 
avoid  thit  jf* 
tutnptioii. 


Bow  Id  ipply 
Ike  rule*. 


tdnd 

1 


iiif  niarTy  rij^t  ones.    The  ofafervatiooi  at  Beschy  Hetd  mA 
Dofinole  give  Y^|-  fer  ihc  c-  "   u  ;  bul  it  inufi 

marked,  that  iim  i\uic  of  ihe  g     .         ::y  uafavourable 
ex«n)ple. 

The  rolet  which  our  foluljon  givei  for  rompulnig  liie 
sonut  angles  (torn  (he  laiiiud«t  and  difference  of  longftiid«i 
will  be  found,  I  apprtrhend,  much  fliorlcr  than  Mr.  UtJhfh 
be£dei  Ihe  advantage  thay  po^TeCf  of  a/Tording  tit  tbe  ii>caiif  fli 
afcertaintng  (he  figure  of  the  earlh  by  a  very  fimple  proceCi, 
from  obfervaiioos  made  miiJi  tbe  fame  inftrumcftU  and  bj  tba 
fanrie  obfervers.  -^^^ 

The  iheorems  we  have  been  detailing,  wt(h  fofli^^^H 
which  may  perhaps  form  (he  fubjcfl  of  anotiter  lelter^R^ 
give  ut  the  relative  pofition  of  one  place  to  another  on  the  litf« 
face  of  the  earth,  were  itt  figure  an  uilipfoid  of  known  diiaCD* 
Oons|  but  as  thLs  is  Hill  confidereU  as  problemaiical^  tlie  ne* 
thod  adopted  by  the  gentlemen  who  have  lo  ably  oondod^ 
the  furvey  of  our  tfland*  U  cerlaliil)  ptcferDble.  Tbejr  firil 
obtain  the  length  of  a  degree  upon  the  mertdian^  and  iU 
pendicular  in  a  given  latiiinle,  and  employ  thefe  data  iot 
puting  (he  geographical  tttuations  of  all  the  placet 
parallel,  and  not  far  diflant  from  a  known  roeridiatu 
finaller  triangles  the  truth  may  be  thuii  obtained  to  tfa^ 
of  a  fecond,  and  in  (he  larger  ones  »hty  have  very  fii 
employed  the  beautiful  property  of  fpheroidal  Uiafigtes, 
%ve  have  fo  ofl*»ii  mentioned. 

But  though  we  give  ihe  preference  (o  (heir  method  of  CQI^ 
pulaticin»  I  conceive  the  preceding  rule*  will  be  found 
accurate,  if  we  make  iife  of  the  va.lae&  of  c.  «,  and  3  dcdi 
from  their  obferva(iuns ;  or  if  we  aifume  near  valacs  it(  t1 
and  note  the  agreement  or  dii  *   '  jUi( 

wtih  obfcrvalioni  made  at  a  pi. 

firil  Oation.     We  may  thus  afceruin  nearly  the  error  of] 
fuppo(ition$»  and  (hen  rorrecl  the  intermedtate  0ationt. 
cautious  method  oi  proceeding  ic  rendered  nccri&ry  bj 
anomalies  which  have  been  difcovercd  in  tiie  meafares  ol 
grees  m  ditfi^rent  latiiude^c,  as  well  ns  by  the  geivtral 
which  ought  to  be  our  gaide  in  all  philufophiraJ  Inqairii 
fraAo  as  few  hypothefei  a$  poHiblc,  but  to  make  acci 
periments,  and  lulcr  the  trath  itom  than  by  fair  t 
iduAion, 

I 


J 
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I  netn  not,  however,  to  fupport  the  opinion,  that  the  earth  The  eaith  pro- 
it  not  an  elliplbid ;  but,  on  the  contrary,  flioold  be  very  lo^(oid|  ^^  '^ 
to  be  obliged  to  give  up  an  hypothefis,  which  it  fo  beautiful  in 
theory,  and  has  flood  its  ground  fo  long.     Many  of  our  objec* 
tkmi  to  it  may  very  probably  arife  from  errors  in  obfervationsj 
or  from  other  caufes  which  have  not  yet  been  fully  examined. 
The  remarks  of  Mr.  Playfair  on  this  fubjed  are  very  ingenious^ 
and  I  hope  will  be  confirmed  by  the  phenomena :  but  if  not» 
I  am  convinced  we  have  not  the  plea  of  inaccuracy  to  fet  up 
in  this  inftance*    One  of  the  firongeft  objeftions,  however, 
has  been  lately  done  away.   The  degree  of  the  earth  meafured  pirtlculariy 
in  Lapland  in  the  year  1736,  has  been  found,  by  feme  Swediihof  ^^^  Uphnd 
gentlemen  funt  there  for  that  purpufe,  to  err  in  excefs  by  no  degree  rtmoyei 
iefs  than  20S  toifes.     Now  if  we  advert  to  the  number  and  JJ^jJJ,®^^*^ 
•harader  of  the  aftrononiers  who  originally  meafured  this  de-taincd  on  this 
gree,  it Vill  be  difficult  for  us  to  fet  limits  to  the  errors  ol*^"*^^' 
other  obfervers.     Perhaps  the  anomaly  in  the  degree  at  the 
Cape  of  Good  Hope  arifes  from  the  fame  caufe. 

Fortunately,  however,  the  great  improvements,  which  have  ^^^  «mproTe« 
fince  been  made  in  the  inftrumcnts  for  agronomical  obferva-  „p  j;,jj  ilu»te  " 
tions  and  geodaetical  menfuration,  aHTord  us  the  means  of  bring- 
ing the  probable  errors  of  obforvation  within  very  narrow  limits. 
We  may  thus  obtain  a  number  of  meafnres  in  different  latitudes 
of  equal  accuracy,  and  by  compariiig  them  together^  llie 
queftion  about  the  earth's  figure  may  be  put  beyond  a  doubt. 
If  this  comparifon  fhall  be  found  to  give  different  ellipfes,  we 
Ihall  then  be  fully  warranted  in  rejecting  the  hypothefis  en* 
tirely  and  for  ever.  But  till  this  is  done,  we  may  be  allowed 
to  adopt  an  hypothefis,  which  is  fo  fimple,  fo  good  in  theory, 
and  fupported  by  fo  many  (hong  arguments  and  accurate  ob- 
fervations. 

We  have  already  remarked^  that  the  degree  lately  meafured  Mean  conpref. 
in  the  Myfore,  compared  with  that  in  France  and  England,  f„^^^.°^^ 
givei  fi^  for  the  compreffion  at  the  poles :  the  correded  de- 
gree in  Lapland  gives  -jijf  and  that  meafured  in  Peru,  y^. 
There  is  a  coniiderable  difference  between  the  compreflions 
deduced  from  other  raeafures  but  the  mean  falls  between 
thefe  limits.    From  the  heft  obfervations  of  the  length  of  the  and  frqpithe 
pendulum  that  fwings  fcconds  in  dificrent  latitudes,  tiie  £ime  ^''''^'*'°  ^ 
•onclufion  is  alfo  drawn ;  the  fecond  pendulum  near  the  pole 

compared 
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compared  wtiU  Uial  at  fhe  wjuator 
thefeforc 


pfrffi 


on. 


value. 


may 


me 


gtvet  yf,  for  tha  COQ' 
yj^  ai  being  v«f  jr  liorly 


•»/•  of  the 


Us  Iroe 

It  f^  a  curious  circum(lar>ce  to  find  (fie  H^re  of  tlie  etftli, 

dedbcH  from  fhe  meafurei 
facr,  confirmert  (perhap*  t 

ftart  and  planelary  bodiei  in  tfie  heaven^*  combined  v^ith  ll 
theory  of  ur^iverfal  graviiaiion.    But  furh  ii  certainly  the 
AmoTifr  uthfn  may  be  mentiuned  <wo  fmall  ir»equa1itie«  m 
moonN  motitm,  which  the  ind'Ary  of  modern  math 
have  uri!fjldcd»     One  of  them  was  firlt  taken   rci-^^    - 
Mayer,  ar>d  fixed  by  Mafon  at  7'',t,  but  was  negleded 
aflronomers  as  it  did  not  fufficienlly  appear  I  hat  fuch  an  eqi! 
liof»  (bootd  arile  from  the  theory »  lill  Laplace  traced  it  to 
oblalenert  of  the  earths  figure*     Its  ar|(unieni  is  ihc  lon^li 
of  Lhe  jnoun**  node,  and  its  value  has  been  found  by  Boi 
firom  the  obfervalion*  of  Dr»  Mdflcet)ne*  to  be  cqoal  to  e*J 
which  anrvvers  \o  a  compreflion  of  t^t^itt-     T^"^^'^  >*  ^'^o 
other  inequality  of  the  moon^s  motion  in  latitude,  which 
pends  on  the  fine  of  the  true  longitude,  and  rcfulfs  from^ 
nutation  in  the  lunar  orbit,  produced  by  the  n^ior 
reilrial  fpheroid.     Burg  has  alfo  determined  the  ci 
this  inequality,  from  a  great  number  of  obfervations^  lo  be 
equal  to  S",0,  which  rcfults  from  a  com  predion  of  xot.t* 
Kemazki  upon        The  precefllon  of  the  equinoxes,  and  the  natal jun  of 
Kewtnn's  '*^i^o-earlh*saxf'»,  were  difcovered  by  Newton  loar: 
guioa  iif  tbi*      Jatenefc  ol  the  earth's  ngurc^    ThiK  famous  pniL 

ledgcd  to  be  one  of  the  mofl  abflrufc  in  phy6cal  aRrooi 
and  il^  complete  folution  requires  the  utmofl  refourres  of 
modern  analyfis.     The  comjueffion  Ihcnce  anting  if  equal 
T*T»  ag''<^*^h)g  exa^ly  wlih  the  rcfult*  from  the  two  lunar 
equal tiien.  the  lengths  of  the  fecond  pendulum,  and  the 
int'afuremenis  on  the  earth's  furface.     It  is  well  knov^D  t1 
Newton  failed  in  attempting  to  folve  tliis  pre*! 
French  maihcmaticians  have  been  difpofed  to;. 
im  being  the  firft  to  dete^  it.     It  ought  however  to  be  renn 
bered»  for  lite  honour  of  that  great  man,  that  hrii  mrAake 
Dot  arite  from  any  «:rror  in  principle,  but  from  his  takir;; 
granted,  without   dcmonllratiun,  a  circuinfiAnce   whicb 
^ears  highly  probable,  but  Is  really  crroncoai.     He  fccma 


ittigea. 
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h«ve  Brft  made  this  aflTumption  in  order  to  (horten  his  folution, 
and  on  finding  the  calculations  to  agree  with  obfervation,  to 
have  never  after  returned  to  the  fubje^.  The  ntathematicians 
of  bis  time  were  unwilling  or  unable  to  follow  him,  and  the 
qaeflion  Temained  as  it  came  from  his  hands,  till  the  middle  of 
the  laft  century.  Had  doubts  arifen  and  obje€lions  been  dart- 
ed, the  genius  of  Newton  might  have  been  once  more  roufed  to 
adion,  and  continued  to  enlighten  the  fciences  to  the  h(f. 
But  unfortunately  no  fuch  incentive  was  given,  itnd  Newton 
flopped  (hort  in  the  career  of  his  glory.  The  evening  of  bis 
life  was  devoted  to  other  ftodies;  but  h6wever  ufefully  he  may 
have  been  employed,  there  are  few  who  will  not  be  ipclioed 
to  lament  that  .he  ever  laboured  in  the  Mint  or  Ihe  Revo- 
iation^^ 

Thus  much  I  have  thought  it  not  entirely  foreign  to  obferve 
<m  one  of  the  moil  remarkable  effefb  of  the  oblatenefs  of  the 
earth's  figure,  and  in  judice  to  its  immortal  difcover^r,  ther 
invehtor  of  the  modern  analyfis,  the  father  of  phyfical  a(lr6-' 
Homy^  and  the  preceptor  of  Europe. 
I  am^  Siri 

Your  BK>ft  obediefK  fervant, 
PmiflHouth,  PEREGklNUS  PROTEUS. 

MIaf6,l$0U 

Corre6iidns  to  he  made  in  thefirft  Lettti\ 

'    In  page  1 9,  line  20,  atfter  paper  infert  huL    In  ^oge  \Si, 

line  23,  &c.  divide  th*  coefficient  of  the  t6rrti  —  by  Cbf.  x  cof.  ^ ; 

a1f6  in  page  16,  lines  Sf  and  12.  In  page  16,  line  9\  dele  and 
cof.  X  cof.  ^  J  and  alfo  ift  line  14.  In  page  17,  line  6,  &r. 
for  cof.  •  read  fin  t).    In  page  IS,  lih«  25,  for  Pc,  Qc,  Rc. 


fcadP.-l,.Q~,  R^ 
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Mew  Jill  king 
lor «  dock. 


IV. 

ik/aipiian  qf  a  piking  Fait  for  a  Clock,  in  which  the  inU 
between  Stroke  and  Strike  arc  not  regulated  by  a  Fly,  tut 
Penduhun,    By  Mr,  Edward  Massey.* 

SIR, 

AAAVING  for  a  nunjbcr  of  years  confidefed  thai  a  mcih 
oi  flrikinga  dock,  at  ccrlatn  regular  intervals,  migtil  he  of 
great  fervice  in  making  obfcrvalions  on  ihc  heavens,  andafccr- 
tatning  the  velocity  of  found,  fyc.  I  beg  leave  to  lay  before  the 
Society  for  the  Encouragement  of  Arts,  ifc.  a  flriltmg  part  «f 
sn  eiglit-day  clock,  which  I  have  no  doubt  will  anfwer  the  por- 
pofe  intended ;  and  if,  upon  examination,  the  Society  (hoold  be 
of  opinion  that  it  may  be  nfeful,  I  truft  they  will  reward  it 
according  to  its  merit*     They  will  find  that  <he  work  of  thij 
isodel  ts  !efs  than  thjt  oil  the  common  ftriking  movements,  and 
may  be  made  by  a  common  workman,  with  Icf*  expcncc  and 
trouble;  (he  weight  required  li  alfo  confiderably  Jefs. 
principle  I  a£t  upon  is  the  pendulum,  by  whtch  I  regulate 
ilrgkc,  inftead  of  the  By ;  the  advantage  of  which  lauH 
obvious  to  cv\:ry  one.   The  machine  confi^s  of  a  tuotbed  wbcti 

A,  one  pinion  B,  a  pin  wheel  C,  pallets  D  D,  pendulum  E, 
and  locking  detent  G.  The  hammer- work  F  is  at  ufuaU  and 
ilrikes  on  the  bell  at  H.  The  weight  hangs  to  the  cord  I,  Sec 
Phte  XiU  fig.  J  and  J,  where  a  tront  and  fide  view  of  the 
machinery  are  given,  and  where  fimilar  letters  dcnole  tlie  Umi» 
parts  in  each  view 

Dejlrqmon  oj  ihc  Machinery, 

I  confider  it  is  only  neceffary  for  roe  to  give  the  dcfcxipti 

of  the  wheels,  fo  af  (u  be  a  direction  to  a  mechanic,  who  wi( 

.to  manufacture  clocks  on  th*»  principle.     The  main-wheel  Aj 

with  fevcnl) -eight  teeth,  is  to  ad  in  a  piuion  of  eight  leaveij 

B.  The  pin  whcc!  C  Ihould  be  large,  fo  that  the  pins  on  which 
the  pallcli  D  and  the  locking  G  acl,  may  be  tiung  ««  far  from 
tlie  center  as  poilible,  which  pins  may  be  eight  or  (ixteen  in 


i 

and 


•  From  the  Tranfafliont  of  the  Society  of  Arts*  1803, 
invention  was  honourec:  with  a  reward  of  20  g\iincsi. 
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tiamber.    If  eight,  the  pendulum  £  Oiould  be  about  nme  inches  New  ftriking 
long,  and  it  will  vibrate  twice  betwixt  each  blow  of  the  han^-  p«t  for  a  ctock* 
mer;  but  if  fixteen  pins  are  put  in  the  wheels  the  pendulum 
iDuii  be  about  three  inches  long,  and  will  make  four  vibrations   ' 
betwixt  each  blow.     The  pins  for  drawing  the  hammer  muft 
be  eight  in  number,  and  be  fixed  in  a  circle  of  about  half  the 
diameter  of  the  aforefaid  pins.     The  locking-plate  is  on  tho 
nain  wheel.     The  /lop  is  againft  the  pins  on  which  the  pallets 
iQp  aiiS  may  be  difcharged  by  a  flirt  piece. 

As  I  have  defcribed  the  model,  I  beg  leave  to  point  out  the 
method  of  ftriking  a  clock  by  the'^comroon  pendulum,  true  fe« 
conds,  without  any  additional  pendulum  or  pallets  for  the 
ftriking  part. 

Defcription, 

Fix  a  cantrite  wheel  with  fixty  teeth  on  the  fame  arbor  with 
a  fwing  wheel  of  thirty  teeth.  Now  fuppofe  a  ftriking  part  to 
be  made  in  the  common  way  of  making  an  eight*day  clock,  fo 
br  as  the  pallet  pinion,  leaving  out  the  warning  and  fly  pinions. 
A  crank  piece  rouft  be  fixed  on  the  pallet  pinion,  which  muft 
come  into  contad  with  the  cantrite  wheel,  which  is  fixed  On  ' 
the  fwing  wheel  arbor.  Then  fuppofe  the  clock  to  be  fet 
a  going,  and  the  rack  difcharged,  the  pallet  pinion  will  make 
a  revolution  on  every  vibration  of  the  pendulum,  by  which 
means  a  clock  will  ftrike  feconds  as  true  as  a  pendulum  vi- 
brates, which  I  hope  will  be  confidered  as  ufeful  for  the  pur« 
pofes  I  have  defcribed.  I  alfo  beg  leave  to  obferve,  that  a 
great  advantage  arifes  in  both  the  above  machines,  from  their 
not  being  liable  to  foul,  as  the  ftroke  is  given  by  the  certain 
and  regular  vibration,  inftead  of  the  uncertain  motion  of  the 
fly.  Its  advantage  likewife  depends  on  the  deannefs  of  the 
work ;  and  church  clocks  will  be  much  benefited  from  the  de« 
creafe  of  weight. 

I  am,  Sir, 

Your  moft  obedient  fervaht, 

£DWARD  MASSSY* 

Charles  Taylor,  £fq. 

Hanley,  in  Stajhrdjhirc, 
Jan.  12,  1803. 
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Defcripiim  of  a  very  fimplc  Telegraph,  confijiing  ^f  the 
figure  adapted  to  contcrje  ai  a  Dijiance  by  mcajn  (if  Si^nt  *. 

Iminary  ob-  /\M0NG  llic  great  advantages  of  whidi  titofe  who  dv  nc 
enjoy  figlit  are  deprived,  we  may  reckon  telegraphy,  whk 
it  would  be  diflicuh  to  Tupply  by  another  kf\(c.     Such  an 
for  the  ufeof  ibc  blind  w^ould  doubilefs  be  very  ifiiperfeci. 
die  contrary^  the  advantages  tvhrch  it  aiTordi  to  thofe  wbaeo* 
joy  lights  appear  to  me  to  be  To  important,  Uiat  it  ought  to  bereo^ 
dcrcd  more  gcnerat,  and  brought  within  the  reach  of  all  me% 
For  this  purpde  1  have  oflercd  foroe  nolions  on  the  fubje^, 
do  not  pretend  cither  to  be  the  firft,  or  the  only  one  who  hi 
entertained  tbeta :  I  even  believe  the  contrary ;  and,  in  Ihi 
inflancc»  they  vrill  have  that  in  common  with  tefegraphy 
general,  which,  though  new  in  its  csiecation,  was  not  fq^ 
invention  f. 

*  From  a  fmsd]  p.nmphlet  iji  Firnch,  extrided  fram 
fur  iu  A*oeHgUts  &c, 

-f*  It  h  not  extraordititry  that  the  (amc  invention  Aiotitd  bar? 
been  diougbi  of  by  icvcral  perfoiva.  Thus  the  notion  of  telegraphy 
may  be  found  in  the  preface  to  one  of  the  German  work*  of  the  «• 
lebrated  Chr.  Louis  Uolfnun,  a  native  of  Rheda,  and  phyficati  to 
the  Eleftor  of  Mem2|  which,  however,  does  not  leflfcn  the  merit  of 
the  French  inventor,  A  description  of  the  telegraph  invented  and 
executed  by  Citizen  Chappe^  ii  found  in  the  tnterefting  work  of 
Mr,  Meyer,  intituled,  Fragmente  aus  Parht  im*  ff^  ten  Jthr  Mr 
franmofjichen  R^ublik  \  Hamhnrg,  ll$l.  The  author,  who  w«  in 
tbc  tekj^ph  ofiicc  at  the  Louvre  with  Cit.  Ouppe,  affinns,  that  the 
kitter  had  made  hil  difcovery  l^ore  the  revolution,  that  be  commti* 
nicated  it  to  the  National  Adcmbty  in  17^2,  and  that  the  Convtn* 
tion,  on  the  report  of  LakanaJ,  decreed,  July  '25,  171^3,  the  tfU" 
bliftiment  of  a  tetegmphic  correlpondence,  under  the  dirc£lioa  of 
Citizen  Chappc,  as  telegraphic  engineer.  A  notion  may  be  formed 
of  the  rapidity  of  the  telegraphic  correfpondcnce,  by  the  following 
example,  of  which  Mr,  Meyer  wat  a  witnds.  Wc  fays,  thit 
during  his  prefence  in  the  office  at  the  Louvrtt  ^nd  at  the  appointed 
hour  in  the  cvcnkigi  enquiry  was  made  of  the  ofRce  at  Lifle,  Sy  a 
/ingle  fignaU  »f  any  thing  new  had  happened  in  the  army  of  tke 
north,  and  the  aj)fwer»  no,  wns  received  in  SS  leconds. 


Perfaadcd 


TIKT   SIMFLI  TlLtCmAfR.  Ig^ 

Perfuaded  of  the  importance  of  conamttnicatiiig  oor  ideas  at 
^iftances  too  great  for  the  voice  or  hearing,  I  have  emploj^ed 
Myfelf  in  enquiries  for  a  telegraph  which  (hould  be  at  once 
cheap  and  fufficiently  perfed  to  be  eafilj  ufed.    I  believe  I 
iMve  difcovered  it ;  nature  herfelf  has  given  it  to  all  the  world. 
,^-This  telegraph  is  the  human  body,  its  branches  are  the  arms.  Natural  teti- 
^%rhich,  with  each  other  and  with  the  perpendicular  line  of  the  ^"^^ 
trunk,  may  form  a  great  number  of  figures,  fufficlently  diAin£k 
.fto  be  readily  feen»  at  coniiderable  diftances,  by  fimple  vifion 
or  by  the  aififlance  of  a  telefoope.    It  would  certainly  be  very 
agreeable  for  two  friends,  living  oppolile  to  each  other  in  an 
AXtenfive  place  or  on  the  banks  of  a  large  nver,  to  be  able  to 
converfe  together.     Of  what  utility  might  it  be  to  the  inhabi* 
tents  of  open  countries  to  have  a  method  of  commuDication 
which  is  at  once  fpeedy  and  requires  no  expence ! 
.    I  hope,  therefore,  that  the  generality  of  readers  will  fee  with 
pTeafure  that  a  method  of  communication  is  opened  to  them, 
fufceptible  of  being  varied  and  brought  to  perfeQion  by  them- 
lelves.     In  the  annexed  Plate  X.  are  found  the  figns  for  all  the  Method  of  writ. 
ciiaraaers  in  the  alphabet,  for  the  figures,  and  for  the  puoau-  '*"£  ^  ^ft'*^* 
ation.    To  fimplify  the  writing  of  thefe  figns,  the  perpendicu- 
lar and  immoveable  line,  which  reprefeots  the  trunk  of  the 
body,  may  be  omitted,  as  I  have  done,  only  indicating  it  in 
Ibme  figns  or  charaders  by  a  point,  as  in  the  f  and  u ;  and  to 
write  them  with  more  rapidity,  they  may  perhaps  be  joined 
in  the  manner  of  fliortohand  writers^ 

Three  diflferent  pofitions  of  the  right  arm,  and  as  many  of  Telegraphic 
the  other,  form  the  figns  for  the  vowels.  The  right  ar»S£'^^'*"' 
llretched  out,  and  a  little  raifed,  forming  an  angle  of  about 
45?  with  the  line  of  the  trunk,  gives  the  fign  which  expreflfes 
a ;  the  fame  ^rm  extended  and  more  elevated,  or  horizontal, 
forming  a  right  angle  with  the  trunk,  gives  e ;  more  elevated. 
And  forming  an  obtufe  angle  of  about  1  S5^i  it  furniflies  i.  The 
left  arm  e^ctended,  and  forming  an  angle  of  about  45^  with 
the  trunk,  gives  us  the  fign  for  o  i  more  elevated,  or  hori- 
sontal»  it  fignifies  u;  Hill  more  elevated^  and  forming  an  angle 
of  about  135^,  it  gives  jf. 

It  may  be  obferved,  were  it  only  to  aflift  the  memory,  that 
III  and  Q,  whofe  founds  have  fome  refemblance  in  feveral  words, 
are  indicated  by  the  fame  fign,  and  likewife  i  and  y,  which 
Ml  the  French  language  often  exprefs  but  a  fingle  found ;  with 
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TckgfiphJe       thU  difference,  however,  \Hi  ihe  figns  for  a  and  i  are 

t^ro  other  voweU,  e  and  ti,  are  likewife  indicated  by  llie  fame 
jign»  but  wirh  (he  famt*  difference* 

Tt»  iorm  b,  both  arm*  dcfcnbc  an  angle  of  45*»  To  fofm 
€  and  (f,  ihr-  nght  arm  U  kept  tn  the  fame  ptifiiion^  and  the 
left  arm  is  raifed  to  the  hefg^ht  of  90^  for  the  firil,  and  of  155* 
for  the  latter. 

To  form  the  letters  /,  g,  and  /i,  the  right  arm  ts  eictended 
liorijEnn(all)',  and  the  three  diflerent  angles  of  4-3*,  9Q^,  and 
135**,  are  formed  with  the  left  arm. 

To  e^prefs  y,  k  or  q,  and  I,  the  right  arm  is  raifed  lo  tbc 
height  of'  1  Ji®,  and  the  fame  pofiiions  are  repeated  with  lh« 
left  arm  as  were  employed  for  Ihe  fix  preceding  confonaoLs. 

To  form  m,  the  upper  part  of  the  right  arm  is  placed  in  ft 
horizontal  linp,  and  the  form-arm  is  raifed  at  the  fame  time^ 
fo  as  to  form  a  right  angle  with  this  part.  To  defignate  », 
the  left  arm  is  placed  in  the  fame  pofitton.  To  form  p^  both 
arms  defcribe  the  preceding  figure  at  the  fame  time. 

Tocxprefs  the  letters  r,  «,  r,  the  upper  part  of  the  right  ana 
i«  placed  in  an  horizontal  line,  and  a  right  angle  isTorroed  wi 
Ihe  fore-arm,    wlsile  the  extended   left  arm   fucceflively  d 
fcribes  the  three  different  angles  q(  45«,  90",  and  155**, 

For  r,  x,  and  z,  Ihe  fame  h  done  with  the  left  arm  as 
*     done,  for  the  three  former  letters,  by  the  right,  whicti  then 
form*  Ihe  three  angles  of  45^,  90°,  and  135**. 

II  it  is  intended  to  (hew  that  a  telegraphic  jignal  is  termi- 
nated, the  two  arrai  are  withdrawn^  fo  as  to  form  but  one  line 
with  the  refl  of  the  body. 

The  right  arm  put  at  reH,  fo  that  the  hand  is  fupported  by 
Che  hip,  indicates  Ihe  termination  of  a  wgrd.  I 

The  left  hand  placed  m  the  fame  pofilion,  is  the  fign  of  w 
comma,  (,). 

Tiie  two  arms  pat  in  this  poCtion,  ^gnify  a  point  and  a 
comma,  (;). 

By  putting  the  right  arm  into  this  pofilion*  and  at  Ihe  fame 
time  making  the  ugn  of  n  with  the  left  hand^  two  points  are 
indicated,  (;). 

By  ref^mg  ihc  left  arm  on  the  hip,  and  making  the  fign  of  a 
with  the  right  arm,  a  point  is  indicated,  (.)• 
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▼C&r  flIMPLC  TSLEOAAFH.  |^ 

^f  holding  (he  right  arm  in  fuch  a  po6tion  (hat  the  hand  Telegnphjc 
fiiall  he  above  the  head,  or  touch  it,  the  point  of  interrogation  ^^^  ^  ' 
U  ipade,  (?).  '  . 

The  (ame  motion  performed  with  the  leA  arm,  fumiihes  a 
iign  for  the  pobt  of  admiration,  (!)• 

,  The  three  fignt  of  the  termination  of  a  wordi  of  a  comma, 
and  of  the  point  of  interrogation,  each  combined  with  the 
three  different  angles  made  with  the  other  aim,  form  the  nine 
figures. 

By  patting  the  right  arm  at  red  on  the  hip,  and  forming  the 
three  angles  of  45^^,  90^,  and  13^^,  with  the  extended  left  arm, 
the  figns  are  given  for  the  figures  1,  '2,  and  3. 

By  refiing  the  lefk  arm  on  the  hip,  and  making  the^  fame 
three  angles  vyiih  the  right  armi  the  figures  ^,  $,  and  6,  are 
formed. 

,  ,By  bringing  the  right  arm  to  the  fign  of  the  point  of  inter* 
rogation,  and  repeating  the  three  angles  with  the  left  arm,  the 
£gures  7,  S,  and  9,  are  formed^ 

To  indicate  zeroy  (0),  the  two  arms  are  n»ifed  fo  that  the 
hands  (hall  be  above  the  head,  or  touch  it. 

To  exprefs  10,  the  figns  of  1  and  0  are  made  without  making 
either  the  fign  of  the  termination  of  a  word,  or  of  a  number,  or 
that  of  a  comma,  between  thefe  two  figns.  To  exprefs  1 1 ,  the 
iign  of  1  is  twice  made,  with  the  affiHance  of  the  fign  for  the 
termination  of  a  charader,  or  of  a  figure.  To  indicate  1 3,  the 
figns  of  1  and  2  are  made,  and  fo  on  :  10,  1 1,  and  12  may  be 
expreifed  at  pleafure,  each  by.  a  fiogle  fign,  by  placing  tlye 
left  arm  in  the  potition  of  the  point  of  admiration,  and  by  fuc- 
ceffivcly  forming  with  the  right  arm  the  three  angles  of  45^, 
909,  and  135?.  It  would  not  be  difficult  to  deyife  a  great 
number  of  figns  to  exprefs  J  3, 1 4, 1 5,  and  many  other  numbers, 
each  by  a  ingle  fign. 

If  it  be  intended  to  make  ufe  of  thii natural  telegraph  at  (he  Mechanical  ad. 
difiance  of  one,  or  even  of  feveral  leagues,  or  to  do  without  ^^^JI^J^^^^ 
telefcope  at  lefs  confiderable  difiances,  it  is  only  neceflary  to 
add  to  each  natural  arm  an  artificial  one,  that  is  to  fay,  an 
oblong  frame,  of  the  breadth  of  a  foot  or  thereabout,  and  of 
the  length  of  one  or  more  yards.  This  frame  roufl  be  covered 
with  oiled  filk,  or  any  other  fiufi'of  adark  colour,  and  mud  be 
provided  with  a  handle  to  hold  and  dired  it*  Our  telegraph 
bvould  here  no  longer  be  called  natural,  but  it  it  ftill  among 
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Ihe  moft  C  mp?c  of  ihe  arliBcia).  1  am  of  opinion  that  Ibis  kmd 
of  telegraph  amy  be  employed  with  very  great  advmtage :  it 
U  finiple  and  cheap ;  it  may  be  ufed  in  all  diredious*  and  is 
ren»o«'ed  with  eale.  In  Lhis  latter  point  o*f  vievr,  it  would 
doubik'fs  he  well  calculated  fur  the  formation  of  moveable  te< 
legraphic  lines»  or  what  might  be  called  a  flying  telegraphy^ 
>vhicii  in  my  opinion  woald  be  very  uCtful  in  war,  to  keep  up 
a  quirk  and  coitflant  communication  betwecti  the  diiferent 
bodies,  and  with  the  fixed  and  common  telegraphic  lines.  A 
itiachtne  of  eafy  carriage,  and  calculated  to  raile  a  roan  to  a 
conUderable  height,  would,  no  doubt,  contribute  to  rendef 
tiffd  by  ibe  flying  telegraphy  more  perfef^.  Tlie  telegraphs  with  ihQ 
frames  may  be  ufed  by  night  a&  well  a«  by  day,  by  adding  lan- 
terns to  I  hem,  as  in  the.  common  tetegraphft.  One  mut)  be 
placed  in  the  middle,  that  is  to  fjy,  on  the  breaft  of  the  petfon  i 
who  forms  the  telegraphic  fignats  with  hisa^ms  and  the  irame^, 
one  at  the  handle^  and  one  at  the  extremity  of  each  frame.  To 
prevent  the  perfon  from  being  atfefled  by  the  vapours  of  the 
lantern  in  the  ntiddle,  rl  (bould  be  placed  at  a  fraaU  diftancc 
before  himi  and  when  the  movements  are  intended  to  be  vifibk 
un  both  fides,  it  would  be  flill  better  to  place  this  lantem  oo  th^ 
bead,  or  to  put  one  on  each  iboulder. 

Perhaps  thit  kind  of  telegraph  might  be  advantageouOy  em* 
ployed  to  cftablifli  immoveable  telegrapliic  linea,  in  every  cak 
in  which  the  telegraphs  emploved  at  prefent  would  be  loo  cx^ 
pcnfive.  The  fame  telegraph  might  frequently  ferre  for  fere* 
ral  lines  in  diff-rent  dire^ion«.  By  means  of  this  telegra^ph  a 
communication  might  be  maintained,  with  little  cod,  even  in 
fmall  diflri6)s  of  in  the  province*  and  departments,  with  the 
capita!  or  the  chief  place,  and  the  other  confiderablc  points. 
Of  what  importance  may  it  be  to  be  able  to  indicate  inftanta* 
Dcoufly  conflagrations,  inundations,  or  other  events  which  r 
quire  fpeedy  fuccour. 

It  would  be  well  to  place  the  telegraph,  or  the  perfon  wh^' 
tnake^  the  telegraphic  fignals,  on  a  kind  ot  (iool^  lo  facilitate  hit 
Biuveinents,  Placed  in  this  marvner»  with  bis  arms  and  th« 
frames  he  could  make  a  prodigious  number  of  figures^  fulli- 
ciently  diflind  not  to  be  confounded  with  each  other. 


3 


WaTSR    seated    in    a    BOIICR    OF    STONE. 


169 
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4ccouni  qf  a  faB  rtjpe^itig  Water  heated  in  a  Boiler  of  Statu; 

kwUh  Olffenatim^.     By  Mr.  J.  C.  Hosmbloweh. 

Dear  Sir, 


To  Mr.  NICHOLSON. 


A  HOUGH  it  ttiuH  be  admitted  by  every  one  who  has  at-  Floldj  mc 
tended  to  the  critique  contained  in  your  note  on  the  experi-  **"^Jy  «m- 
tiienL<  of  Count  Rumford,  in  your  firft  volume  ^  of  the  Philo* 
fophical   Journal,   concerning   the  non-conduding  power  of 
^uid»  with  regard  to  heat,  that  it  is  an  erroneous  conclufion, 
and   which   feveral   experiments^    particularly   that   of  Mr. 
Murray,  have  fincc  confirroed  ;  yet  I  cannot  be  quiet  without 
jnfi^rming  the  gentlenjen  who  have  fo  conftanlly  oppofed  the 
Count's  do£lrine^  of  a  circttmAance  which  accident  brought  Inddeat. 
forth  on  a  very  large  fcale,  about  forty  years  ago,  in  the  county 
of  Cornwall 

It  had  long  been  a     defideralura  In  Jhe  mining  iniereft  in  Attempt  to  r«. 
that  county,  to  reduce  the  confumption  of  fuel  in  draining  the  ^^'^  [     ^fu-i 
^ines  by  the  means  of  fteam  engines,  and  every  expedient  in  working 

at  carried  any  tolerable  face  of  probability  wai  brought  to  a*""*  cagLnei, 

iai. 

Among  the  refl  it  was  faggefted,  that  as,  in  the  feveral  Tnal  t<»  wofk 
operations  of  fmelling  the  produce  of  the  mines,  much  heal  ^^r^  imeit"»| 
muA  be  carried  off,  from  (he  intenfe  lires  of  iheir  furnace^, 
which  might  be  employed  to  fome  purpofe«  requiring  but  a 
fubordinaie  temperature;  a  refolutton  wa«?  formed  by  a  com- 
pany of  gentlemen,  with  Mr,  John  Wefion  at  the  head  of  it 
(to  whom  mining  was  an  ungovernable  hobby-horfej,  to  eredt 
an  engine  on  a  copper  mine  in  the  parifh  ot  Camborne,  and  to 
put  up  a  fet  of  furnaces  fo  attached  to  the  engine  that  they 
might  avail  thcmfelves  of  this  fuperabundant  heat  to  raife  the 
Aeam. 

To  effeft  this  they  had  their  engine-boiler  made  of  mafonry,  A  flooe  boiler 
of  what  is  called  in  Cornwall  moor-jlontr,  well  wrought  and  put  c'>"n<^^«*  with 
Wgtithcr  with  Aberlhaw  lime,  which  ha*  the  property  of  fettmg  bejt«d  by  cop. 

{KC  lubes. 
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'ATIR    HKATKD   tW  A    SOILtR    OF    STOSff, 


W^ea  the  witr 
iie«r  tie  bottofn 


Dutch  traf*  *  {  *nd  to  convey  the  beat,  twfi  a 
tab«f  were  pbced  in  it  from  end  toend^  sod  ifaci 
*     mned^ed  to  one  end  of  the  boiler ,  and  the  engine i 
irj  which,  though  it  wai  i  prodtgal  way  ol 
•saf,  yet  it  wa*  competent  enough  to  raife  He^m  for  the 
he  engine  in  cerlaiti  cafes. 

\t  the  bottom  of  the  boiler  was  placed  s  cockj  as  ufttaJ^toj 
p  it  as  occafion  required,  either  when  H  was  necctliri  (• 
'|d*e water,  but  Clean  it,  or  in  cafe  k  ffliotild  be  over-charged    with    walffJ 
lit^hctced,        ^^j^j^jj  J  jj^j^i^  ^^^^  jjj^  ^^^^  which  brought  the  ftilJowing  £iaElj 

Irgbt;  namely^  that  when  the  fife  had  been  lighted^  and 

heat  had  to  circulate  through        this  mafs  gf  iTone-work, 

the  water  brought  to  boil,  smv  the  engine  fiad  been  at  »oJt 

fpr  the  fiffl  time,  which  is  ufi      f  attended  with  nifioy  un/orc- 

feen  delajs  and  hindrance*,  t*-  cock  being  turned,  ib«  wjI^t 

was  tiol  hotter  than  to  admit    he  hand  without  aur  ^»iM 

frJifalion  of  heat,     Maoy  d         and  grave  hypothcfe*  mreit 

formed  on  this  extraordinary        overy,  which^  tor  the  faie  t*f 

the  profeffion  at  this  advance       ate  of  fcience,   I  muft  fwhc* 

to  metttion.     But  at  that  pen^  many  a  va1yab!e  iruth  had 

come  and  gone  like  a  worthlefs  mendicant^  wboni  few  f^ 

garded,  and  whom  none  would  receive. 

^^  1"^  T"     '^^^  ^^^  ftriking  circumftance*  in  the  detail  of  this  dilco- 

«mI  rHe  veflTdi*  ^'^O'  ^^^r  ^^^^  *^^  temperature  downward  (for  iJie  tubes  were 

lid  coQduftorg    near  the  fur  face  of  the  water)  muft  be  greatly  accelerated  by 

the  condufling  powef  C;f  the  fides  of  the  boiler,  and  the  agfLi> 

tlon  of  the  water  in  a  Oale  of  ebullition  :  notwithdandiog  all, 

it  mu^  have  occupied  four  or  five  hours  to  bring  the  tower  part 

of  the  water  to  the  temperature  of  90*,  or  perhaps  lOO" ;  and 

no  dopht  can  be  entertained  but  that  they  deemed  it  a  matter 

of  DO  confcqueqce  as  to  the  place  of  the  tubes,  (6  loDg  as  tb^ 

V^ere  covered  with  water ;  believing  with  every  body  elfe, 

that  the  whole  mafs  would  attain  the  boiliD|^  point  at  the 

faipe  tim^. 

Hail  the  ipan  who  throws  if  but  one  grain  of  truth  into  the 
fcale  againft  popular  prejudice  or  vulgar  error;  and  notwitb* 
/landing  the  Count  did  not  obtain  the  extreme  of  precifioo  io 
this  particular  inftance,  he  has  laid  the  foundation  for  all  tbe 
fubfequent  experiments  which  have  gone  to  confirm  or  reje^ 

•  Thi$  lime  is  (qv^^  oo  the  beach  on  foinc  pt|t  of  South  Wales. 

tht 


OW    GALVAVISV.  171 

Hie  pofition  he  advanced.  This  I  may  be  permitted  (o  obfefvei 
ivithoQt  the  imputation  of  detradion  from  thofe  whofe  laboun 
•nd  talents  demand  my  refped.  ^ 
I  am»  Si^ 

Your  very  obedient  fervant^ 
City  Road,  J.  C.  HORNBLOWER, 

June  n,  1804. 


vn. 

FaSs  and  Ohfsrvatiom  tending  to  elucidate  the  Theory  qf  Gal' 

VWUjht,      i(|r  A   CORRBSPON  DENT. 

X  HE  pile  of  Volta  has  difclofed  many  new  properties  which  Oenenl  effeat 
were  not  known  to  belong  to  the  two  power*  of  the  eledric  ^^^^  ^ 
fluid,  for  by  its  operation,  two  fets  of  chemical  phenomena 
are  produced,  differing  eflfentially  from  each  other,  thereby  de- 
termining the  real  or  poGtive  nafurc  of  each  power.  It  has 
introduced  eledlricity  as  a  chemical  agent,  and  has  fliewn  us 
that  it  ads  as  fuch  in  its  two-fold  charader  very  generally 
throughout  nature.  Eledricily  has  hitherto  been  confidered 
moftly  as  an  adventitious  power  excited  upon  the  furfaces  o£ 
bodies,  it  is  now  known  to  attach  itfelf  to,  and  to  enter  into 
combination  with  various  fubftances. 

If  the  fpinal  marrow  of  a  frog  be  coated  with  tin  foil,  and 
the  mufcles  of  the  lower  extremities  be  laid  bare,  if  the  firog, 
thus  prepared  be  drawn  through  water,  at  the  bottom  of  which 
there  is  a  piece  of  iilver,  when  the  tin 'foil  touches  the  filver, 
the  limbs  of  the  frog  are  thrown  into  ftrong  convulfions.  If 
the  tin  foil  be  kept  (leadily  at  the  firft  place  of  contad,  the 
convulfions  foon  ceafe;  but  if  it  be  removed  to  the  fmalleft 
diftance  from  whefe  it  firft  touched  the  filver,  and  is  again  in 
contad  with  it,  the  convulfions  are  renewed  with  their  origi- 
nal violence.  The  fame  thing  happens  when  the  filver  is  con* 
neded  with  the  mufcles  by  means  of  a  metal,  though  that 
metal  touch  the  mufcle  in  a  point,  as  when  the  water  ads  at 
the  conduding  arch. 

Thefe  experiments  (hew  that  there  is  a  power  in  each  alfign- 
gble  particle  of  the  metal  which  excites  the  adion  of  the  mul^ 
cles,  and  that  nothing  but,  the  contad  of  the  metab  feems  ne« 
ceflary  for  the  produdton  of  the  effed* 
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If  the  pcHrer  which  excttef  the  motion  of  tibe  mmMa  bt 
eledrtcity*  it  it  in  a  ftjte  not  to  be  condufled  from  one  parli* 
de  to  another,  for  the  fame  e€ed  ii  renewed  whenever  tJit 
tin-foil  comes  in  contaft  with  another  part  of  the  filver,  how- 
ever contiguous  it  be  to  the  one  al  firft  touched*  Wc  find 
farther  th^t  the  fuperfidal  particle  does  not  take  off  the  | 
of  the  one  immediately  beneath. 

It  is  thtis^  I  apprehend,  that  the  renewal  of  furfaces 
a  permanency  to  the  powers  of  the  pile,  and  in  prriportion  to 
the  qaitknefs  of  fucceflion  in  tJic  prcfenting  new  furfaccs^  tho 
|iower  of  the  pile  ii  found  to  increafe. 

It  is  n«cdlcfs  to  explain  ihefe  appearances  by  the  hypoi 
cal  principle  of  Mr.  Lavoifler's  oxygen,  (ince  Mr.  Vofta  h 
fliewn  that  (he  melaU  ihemfclves  are  eledro*motors,  even  wit 
out  tlie  intervention  of  water,  or  the  a^on  of  acids  or  alkali 
Taking  it  for  granted  llien  that  the  animal  mufcles  arc  a  fpeb| 
cies  of  eirdrometer,  we  may  conclude  thai  fome  diHurbaoc^ 
of  elcttrii  ity  lakes  place  when  two  metals  are  brought  in  con« 
ta6,  and  a  circuit  is  m»de.     This  difiurbanoe  varies  according 
to  the  fuhllancei  employed.     Mr.  Volta  hai  found  this  lo  bo 
the  cafe,  for  he  has  rendered  this  fmall  portion  of  eledriciljr^ 
perceptible  by  nccumulaling  it  on  hit  condenfer.     The  pile  ofl 
Volta  accumulate*  the  power  which  is  called  forth  by  the  con« 
tad  of  IMO  meuU,  and  enables  uf  to  apply  it  in  fuch  accu* 
mulated  Aate  in  various  chemical  experiments* 

Onu  of  the  mort  flriking  efft-dli  i^ihe  difengagemenJ  of  two 
elaOic  aeriform  fluids  from  water,  by  introducmg  wire^,  fraia 
which  are  produced  the  two  flates  of  the  eledric  flai<i.    Thai 
it  happens  that  the  wire  conne£led  with  the  zinc  producet, 
vhen  immerfed  in  water,  one  ga^,  and  the  wire  conne^ed      i 
with  ihe  filver  or  copper  plate  another  gas.     The  propertie^f 
of  thefe  gafes  are  perfedly  diflma,  and  evince  that  the  pf^™ 
ducing  powers  have  {peculiar  effecl«,  for  the  water  is  common 
to  both.     What  takes  place  from  the  wires  in  water  at  the  ex 
tremities  of  the  pile  is  more  or  lefs  apparent  between  the  platet 
themfelves,  where  welted  paper  is  inlerpofed,  for  there  the 
•6lion  of  the  gafes  is  to  be  feen  in  their  effects  on  the  metall 
plates.    The  cflV^  produced  by  the  pile  may  be  greatly  i 
creafed  by  arranging  it  in  the   fallowing  order;  filver,  wet' 
paper,  zinc,  a  plate  of  glafs,  &t-.  and  by  placing  wirci  on 
each  Ode  uf  the  glafs,  and  putting  thofe  into  water|  from  t9ct\ 
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^>  oS  wires  the  Iwo  airi  wilt  be  produced.     Might  not  Mr.  Oenem]  tff%^% 
WilkinfooN  cxpcrimcnl  of  burning  cliucoal  be  in  liiU  manner  rjllaiuiuL'  ^ 
grctAly  increafed  in  fplendour  ? 

In  the  proreculioti  of  lb*  prefect  inquiry,  I  (boll  efpecblly 
OOlice  the  Ivvo  diflTerent  efftfcls  produced  in  waier  by  ibe  wirei 
•f  Valu'*  pile.  It  is  known  thai  iheie  two  wires  throw  out 
Iwo  powers  (imi!ar  ta  what  are  called  polltive  and  negative 
eledrtcityj  and  as  water  n  commoo  to  both,  I  am  ted  let  con- 
clude that  the  two  gafes  are  produced  in  one  inHance  by  the 
union  of  one  of  thefe  powers  with  water,  and  in  the  other  by 
the  other  power  and  waier»  and  to  conlider  each  gas  as  thut 
compoundedf  beeaufe  we  have  no  evidence  of  any  other 
jiower,  pcinciple  or  fubtlance  being  acc^tlory  to  the  prcxiac« 
lion  of  cilher  of  the  gafcu.  Volla's  pile  caufes  combuliion  in 
fttinofpheric  air,  and  1  here fure  vital  air  isabfurbed;  it  caofcs 
another  fpecies  of  tombuftiun  in  vacuo,  becaufc  the  two  prin- 
ciples of  fire  are  fupplied  by  it.  Votta*spi!e  docs  not  ad  ia 
vacuo^  becaufe  the  reiiOance  necelFary  to  accumulate  the 
poweu  is  withdrawn  in  the  fame  manner  as  (he  Lc)dcn  jar 
do'*s  not  charge  in  vacuo. 

If  the  gas  which  i«  produced  from  one  of  the  wires  com- 
munic^ling  wuh  the  pile  in  water  be  united  and  inllamed  with 
the  other  rn  a  juti  proportion,  the  water  which  is  common  to 
both  is  re'produced,  and  common  fire  is  generated  in  great 
abundance;  now  as  we  have  had  no  evidence  of  the  prefence 
of  fire  till  this  point  of  time,  does  it  nut  appear  that  Ibefe  two 
principles  which  are  thrown  out  from  the  wires  of  the  pile,  are 
by  (iieir  union  transformed  into  ordinary  fire,  and  does  it  not 
•ppear  in  litis  experiment  that  ordinary  fire  is  generated  by  and 
compounded  of  thefe  two  powers  f 

Lavoifier  has  triumphed  over  the  friends  of  Phiogiflon.  He 
overturned  a  t)(lem  whtch  was  bmit  upon  iheaifuinpiion  of  m 
fifincipW,  upon  a  mere  name  of  hypothetical  entity,  endued 
Vfilh  aitrtbuled  or  imaginary  properti^^,s.  But  in  the  place  of 
the  fyflem  he  deftroyed,  he  hasere6led  one  of  his  own.  Hai 
be  not  built  upon  ttie  fame  weak  found Jlion  with  his  late  ad* 
verfarics  ?  Docs  not  his  fyfleoi  refl  aliugeihcr  upon  the  aflumctl 
diHin^  eKiftence  of  things,  the  diHin^  exii)ence  of  which  can* 
not  in  any  way  be  evinced?  Do  not  all  hii  fulutiuns  of  chemi- 
Ctil  phenomena  depend  on  fucb  alTumption  f  May  not  all  thofe 
phenomena  be  expbined  with  equal  cafc»  nay  more  imply, 
by  referring  them  to  iheaftion  of  known  agents? 

it 
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If  w«  eximme  Mr.  Lavoifier's  theory  of  ciMiiboftioil» 
flwil  find  ehat  it  depends  upon  the  aflumplJon  of  a  prlikctpk 
whofe  exiOence  hat  never  been  proved  by  dirt-fl  experimetYt. 
It  If  the  union  of  the  balis  of  oxyf^cn  gat  with  the  com bu foible 
body  which  in  every  infiance  is  the  caufe  of  the  combortion, 
W«  have  feen  that  this  gas  is  produced  by  pofitive  elednrity 
and  water,  and  we  conclude  that  the  ponderable  part  of  this 
gai  is  water,  becaufe  we  can  perceive  the  agency  of  no  other 
principle  or  fubHance.  The  fimpte  condenfation  of  ovjgen 
gas,  according  lo  Mr.  Lavoifier,  occafion*  the  evolution  of  heat 
and  hghl.  But  little  heat  m  excited  by  the  mechanical  conden* 
fat  ion  of  this  gas;  but  we  find  that  when  a  chemical  union 
takes  place  between  a  coinbuflible  and  the  gas,  a  great  portiua  « 
of  heat  and  Itght  is  difcngaged.  S 

The  accenfion  of  charcoal  and  metallic  bodies  by  the  gal- 
vanic battery,  even  in  vacuo,  feems  lo  ftiew  that  the  cle^i-^ 
ciliei  thus  produced  arc  the  peculiar  agents  in  the  phenomenftfl 
of  combufttun.    They  feem  not  only  lo  be  the  exciters  of  com- 
buflion,  but  they  furnilh  with  water  thofe  gafeiby  which  com- 
bu^ion  haibeen  conceived  to  be  upheld,  H 

The  theory  of  the  Lavoifierian  fchool,  of  the  combtiflion  of " 
hydrogen  gas  in  conjundlion  with  oxygen  gas,  is  as  follows: 
•'  When  both  gaffs  are  mixed  at  a  lower  teroperalurc  than  that 
of  ignition  or  red  heat,  the  att ration  of  their  refpcdtrve  baft*!] 
to  the  caloric  it,  in  that  cafe,  (Ironger  than  their  altrafUon 
enrii  other,  and  therefore  they  are  not  decompofed.     Btrt 
(lie  heat  of  ignition,  ihcir  bafe*,  namely  concrete  oxygen  md\ 
hydrogen,  again  altraQ  each  other  more  ftrongly,  and  hencd^ 
they  unite  to  produce  water;  and  both  the  caloric  and  hght 
by  uluch  they  are  retained  in  their  aerial  form,  are  again  dif* 
engaged  from  them,  and  confiitule  the  fire." 

Now  where  if  the  evidence  of  ihe  heal  and  light  being  ne* 
ccdkry  to  the  formation  of  thefc  gafc$,  when  they  are  produced  fl 
from  the  wires  connecled  with  the  extremities  of  the  pile,  and  " 
placed  in  water?  Alfo  during  the  oxidation  of  a  metal  in  the 
inoift  way,  the  hydrogen  difchafged  is  at  firft  very  hot,  fo  at 
to  beat  immoderately  the  tubes  uied  in  colle^ing  i^,     If  ibe^ 
condcnfation  of  oxygen  gas  be  (he  caufe  of  the  produdjon  offl 
heat  and  Jrght,  how  comes  it  Itial  charcoal  and  nitre  dcHagrale     i 
together  with  the  production  of  fo  much  light  and  heaf,  although 
the  compound  formed,  namely,  carbonic  acid  ga^,  occupu 
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tAiidi  more  fptce.  than  the  fubftances  from  Which  it  is  formed?  General 


Does  it  not  feem  an  aflfuroption  to  fay  (bat  the  two  conditiont'°^*''f?7«' 

of  oxygen  in  the  aeriform  ftate,  and  oxygen  in  the  folid  ilate« 

as  in  nitre,  fliould  hold  the  fame  quantity  precifely  of  heat  and 

light?  This  fad  difproves  the  opinion  that  the  production  of 

heat  and  light  iscommenfurate  with  the  conden&tion  (hat  takes 

place  in  combuflion. 

An  eftabh'fhed  law  of  chemical  aflSnity  would  be  reverfed* 
if  oxygen,  when  in  combination  with  another  fubflance,  were 
to  have  a  greater,  or  even  the  fame  attradion  for  the  matter  of 
heat  as  it  has  when  oxygen  is  (imply  combined  with  the  matter 
of  beat. 

There  are  many  inilances  of  combuflion,  deflagration,  &c« 
wherein  the  compounds  formed  feem  to  hold  more  heat  in  their 
compofition  after  than  before  combuflion.  When  gun«powder 
is  inflamed,  does  not  the  produdion  of  fleam  feem  to  fliew  that 
a  great  quantity  of  heat  is  generated  during  the  explofion.  If 
the  matter  of  heat  was  held  to  the  particles  of  the  component 
parts  of  gun'power,  in  confequence  of  their  great  capacity 
for  containing  it,  fliould  we  have  any  reafon  by  analogy  to  ful^ 
ped  that  the  eleAric  fpark  would  entirely  reverfe  the  order  of 
the  exifljng  attractions?  Have  we  not  evidence  of  the  accu-^ 
mnlation  of  one  power  of  the  pile  in  nitrous  and  muriatic  falts, 
for  in  the  formation  of  their  acids  we  do  not  find  combuflion 
to  be  neceflary,  and  there  is  no  known  expenditure  of  this 
their  igneous  principle,  Thefe  are  the  falts  which  caufe  the 
combuflion  of  inflammable  bodies,  and  burn  them,  in  confe- 
quence of  their  both  containing  igneou&  and  inflammable  prin- 
ciples. Thus  docs  it  appear  that  fire  is  generated  during  com- 
buflion. 

From  all  the  obfervations  and  experiments  I  have  made  on 
this  fubjeCt,  I  conclude  that  water  is  flill  to  be  confldercd  as  a 
Ample  fubflance,  that  its  two  afliimed  component  parts  are 
non-entities,  that  fire  is  generated  iii  every  fpecies  of  com- 
buflion,  whether  by  acids  or  othcrwife,  and  that  heat  is  gene- 
rated in  the  lungs  during  refpiration.  I  take  the  liberty  alfo 
to  fuggeft,  that  the  admiffion  of  the  hypothetical  fubflances  of 
the  Lavoifierian  fyflem  may  have  retarded  the  progrefs  of  fci- 
ence,  by  diverting  the  mind, from  real  objeCls.  Analogies 
drawn  from  imaginary  data  mufl  tend  to  perplex  and  confound, 
and  thus  do  names  arife  without  exifling  realities.  Perhaps  it 
'  would 
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fvtmld  be  ms  proper  Lo  queftion  the  eKiftcuce  of  asckle»  if  ovj 
geo  and  hydrogen  were  to  hi\^  as  it  wai.  to  adout  it« 
f  uppofition  of  the  exiHence  of  Ibofe  two  fubfiaaccs. 

A  CORRESPONDENT 
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£jpmm€nt$  wUh  the  EUSrie  Pite^  h  Mr,  RUur^  (^  J(9a, 
ComntutiaxTed  ty  jl/r .  O  n  §  t  n>  ,• 

W  HILE  the  great  invenlor  of  the  cIcQnc  pile  wfttprovii 
the  identity  of  ^aJvanlfm  and  dcctricityf  many  of  the  philof 
phert  of  Germany  were  bulled  in  the  feme  poffiiit.     On 
fabjedlilie  celebrated  Rittcr  ttndttrtook  a  very  exlcr\fivc  fe 
of  experiment'^  the  refuttt  of  which  are  To  remarkable  at 
merit  allention,  even  after  the  publication  of  the  Jabouri 
the  philotopher  of  Favia. 
^^1^      In  order  to  compare  galvanifm  properly  with  ctc^rkit 
nth       four  different  phenomena  are  to  be  difiiriguiOicd;  the  kiiid 
^Jft^i'tenHo     ^^'cclridly,  chemical  adlion,  fpark,   and  ftiock. 
the  Icind^  chc-         Ai^  to  the  kind  of  ele^ricity^  il  is  known  lo  everv  pc-ra 
m»c4liatna,       ji^j^j  jIj^  prlc  ha*  two  eleflrical  poles,  one  pofilivc,  il  e  vu)i 
I.  KJnJ,  negative.     On  a  more  attentive  examination  we  dilcovcr,  hI 

"^fi**"*'  V  *     ^^  ^'^^  diflkult  lo  forcfce,  that  the  rcfpe^ivc  inlcnCljc* 
mgJtJYt  H<5      'Irongeft  at  the  extremllics  of  the  pile,  and  regularly  decrealit 
and  the  iftwnfi- from  the  extremity  to  the  centre,  where  the  Inteni*  \M 

aWly  frtm  the    minimum.     But  it  was  never  yet  fufpefled,  tlial  the  lI| 

MretnJties  to  the  becomes  negatively  electrified,  when  a  commiinication  n  made 
Bui^e  whok     between  the  pofitivc  pole  and  the  earth,  by  means  of  fome  * 
|H!ebcca(nesnf>  dueling  fubHance;  and  on  the  contrary,  the  whole   pile 
g^^w.  when ihe  comtt%  pofitivc;  when  the  elearicity  is  abftrafled  from  the 

Bafit  V«  pole  tl  ,  Mr      1 

made  to  com-      gilive  pole.     We  have  here  a  phenomenon^   that  fhcws 
T''''*h  b*'^^     ib^ory  of  elearicity  to  be  fiid  in  it  $  infancy:  When  the  (lati 
inejps  <.f  a  cm-  ^''^  P''^  '*  'l^us  changed,  It*  chemical  a^ion  is  not  deftroj-^ 
daaoc,  «nd  wee  but  cohtinucs  a5  before.     This  fa6i  is  perfcaiy  confifteni 
Wt  thi«  change  ^^^  augmentation  of  the  chemical  a^ton  of  the  pile, 
in  th«  kini  of     addition  of  falts,  acid%  or  aikaliji,  to  (heir  wet  Orala^  in 
n«^^a  Jtr*    cafe  the  kind  of  eledlricily  remains  conftanlly  the  farac  as 
cbemic^t  aaion*  dmple  water  was  employed. 

A  collateral  Ua 

ih*Atl'"y  '^      •  >«''*^  ^'  ^4«^7*''  Decen^bcr,  180.%  Vol.  L71J,  ^  ¥>U 

adding  t  ftit  to 

the  WMicr  without  cbtiistng  the  kind  of  eleifcricliy. 
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The  anertion  of  Volla,  fmce  repealed  by  Van  Manim  and  ^^'^*»  Van 
Pfair,  that  ihe  elc^rical  pile  charges  a  jar  or  a  batlery  mHan-  p,^||Y  1,^^ 
laneoudy,  requires  fome  iimilation.  **'f  P')*  ***»" 

Willi  rej^ard  lo  common  piles,  ibe  aflertion  is  true:  but  ir'^Jj"  "*  *oui>e 

the  pieces  of  paHeboard,  inflead  of  being  thoroughly  welled,  Thii  it  true  with 

contain  but  very  litlltr  moiHure,  that  of  the  damp  air  for  ex-  Lk'^-'*buM/ihe 

ample,  the  attion  tak.e«  place  much  more  flowly.    At  Brft,  in-  paHetxMrdi  be 

deed,  the  adion  is  ftilJ  tolerably  prompt,  but  in  proportion  av  [jj^ ^J^^JU'i,"^' 

the  pafteboards  fofe  ilieir  moitlure,  the  adion  becomes  gradu-  cturged  move 

ally  flower;  fo  that  a  pile  of  fix  hundred  pairs  of  zinc  and  cop*  ^°*'y« 

per.  uied  tramediately  after  it  was  made,  was  ten  or  ht teen  6cx>p]iir»waa  to 

minutei  charging  a  battery  of  thirly-Cx  fquare  feet  to  the  fame  ^'  i$  mmutn 

degree,  to  which  it  would  have  charged  it  inftanlaneoufly,  J^ry*e"  jj  f^^t 

liad  it  bden  conflru£led  with  pieces  of  paHcbaard  thoroughly  ^*  ^'gh  "  "t 

wetted.     Each  of  the  wet  llrata  too  may  be  com{)ofcd  of  a  i^ft'intaneoufl?*  M 

piece  of  glafs,  armed  on  each  fide  with  wet  paftcboard ;  and  with  thoroughly  V 

fucli  a  pile  of  fix  hundred  pairs  would  require  twelve  hours  to  b^'j**!?*^*^ 

charge  the  battery  to  the  fame  degree,  am  would  be  done  by  a  gUf*  armtd  with 

common  pile,  with  a  folulion  of  a  fait,  in  an  imperceptible  ^^'M^^^^f^  , 

^   '  ^.       *  ^    .  ♦  .     -         ■  *        .        ,       bctwcrn  e-ch  pair 

fpace  of  lime.     The  law  of  thn  retardation  Iheretore  («,  that  of  metiU.th* 

the  aftion  of  a  pile  is  more  flow^  in  proportion  as  it  is  a  worfc  ^'"^  ^f"'**  ^ 
*  '        r     r  ^rrjtraiUd  to 

nduclor,  twtWc  houf«. 

Ritter  has  made  a  great  number  of  experiments  in  particu-  Tlje*aionoftht 
lar,  which  prove,  that  the  ilalc  of  the  pile,  oh  4ill  occaJimi$,^Jl^'^^l^^J^J^j^ 
obeys  the  fame  lawn,  as  that  produced  by  the  cicatrical  ma- ti^^n  tf^t*  on- 
chine i  but  wc  cannot  here  enter  into  particulars,  without  ex*  ftatKr^fJj^*^'' 
cceding  the  b  «^  ids  allowable  to  an  abllrad.  proved  by  minf 

It  is  a  well  kilown  faifl,  that  t^leftricily  produces  the  'ame'^^^JJ^'^^^^'J^'^'^^^ 
hange  m  water  as  galvanilm.     Hitter  has  Oiown,  that  p(  fitive  the  pitc  obc,««(h« 
Ic^ncity,  likepofiiive  gulvaniftn,  difcngages  Irum  it  oxigen  **"** '**'' j*"*Jj 
itnd  that  negative  elcdlricityi  hke  negative  gaivanirai,  dif.  ««  thtt  pr  duc«4 
^  iges  from  it  hidrogt^n.  *>?  ^*  mwBm*, 

Inquiries  into  the  a^ion  of  the  pile  on  metals  have  taught  ,^,oii. 
fliiru,  thai  its  negative  pole  difpofes  them  to  combine  with  the  C«iif4ni{m  *nd 
hidrogen  of  water,  a*  the  politive  pole  difpofes  them  to  e**n*- juce'thc^Ume" 
^t)ine  with  oxigen.      The  hidrogenation  has  different  degrees  fhjnf^  in  ^«i«r|] 
|wiilj  refpe6l  to  the  fame  metal,  as  well  as  the  oxidaiton.     SjI-  r,!!rVft*^  c^.' 
/er  with  a  large  quantity  of  htdrogcn  atfumes  the  Rale  of  gas:  inctci  tmn  it 

\/rilha  fmallcr  quantity  it  remains  folid.     He  alfo  founrl,  thal***''^"'  "*/*** 

'  ■'  ficfativei,  Wi- 

llie eledncily  doci  not  produce  oxigenalion^  and  hidrogeniilioo»dr,|rn, 

lin  the  humid  way  alone,  but  in  ihe  drv  way  uKo*     The  uxida-  '^l^*'  1^  .*'*'*.. 

......  *      *T  wvle  of  tbr  pile 
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and 

ovifCAim  IDC* 
uk  ia  the  dry 
way  »l<b. 
If  the  pofitive 
pole  of  the  pile 
beanned  with 


MmbUieVttlithe  (tun  produced  by  the  polttlve  pole  is  eafily  obfcrraUe.  No- 
^rogcnof  jf^jj  jjj^j^g  jj  nweifary,  ihAii  «o  arm  il  with  a  leaf  of  eold,  uid 
fltjve  with  iu     ")e  negative  pile  with  a  bit  ot  charcoal ;  when»  ois  i>rtagtof 

o^igtn.  ibcm  into  conladt,   the  eold  leaf  will  burn  with  a  bright  flaine. 

Tlie  htdrogcna-         .11  ,  -  iiiii  i7i» 

bonol  mttih     ^"^  the  charcoal  remain  untouched.   11  the  charcoal  be  placed 

Jut  dMfcraK  de<  in  cofitftcl  with  ll)e  poll  live  pale,  and  the  gold  leaf  in  con- 

their  oxigeoA-     ta^  with  the  negative,  the  charcoal  will  burn,  and  the  gold 

lion.  raell.     The  hidrc»genati<)n  produced  by  the  negative  pole 

^^JlJJSj*'^^*' lefs  diftina,  fo  that  it  is  feldom  perceived:  but  fads  may 

comeiaga*:  lefi  adduced  however,  that  prove  its  exigence.     II  a  little  vc 

cil'i^tm  W^**'  "*  ''""  °'"  P'***'"^'  ^***^^  ^^''^^»  mercury,  be  placed  in   contad 
with  the  negative  pale,  on  touching  the  fur  face  of  this  fl 
fneial  with  ihe  pofillve  condu6ior,  we  oblain  a  point  or  cir 
of  a  powder  very  different  fiom  the  black  oxide  of  mercu; 
which  is  produced  w  hen  the  mercury  is  placed  in  contad  w 
the  pofitive  pole,  and  touched  with  the  negative  condud< 
gold  leaf» and  the  jhe  o^idc  produced  in  the  latter  cafe  arranges  itfelf  in  il 
bI?of  chrrcoa*   ^fi^f^  ^^  ''l*'^*  ii^Tif  equal  to  thofe  produced  by  politive  el 
on  niaking  the    tricity  with  the  powder:  and  the  circular  figure*  on  the  m 
fe^af'v^ll  bunf"    ^"^^  ^^  ^'^*^  negative  pule  are  likewife  equal  to  ihofc  produce 
widi  1  bright      by  tlie  powder  eletlrified  with  the  negative  condu^or. 
^h^**  f^^  ^       ^"  *  P'^c  *^«  po\e&  of  which  are  not  made  to  conmaciicale 
uniltcred :  by  meatis  of  a  conducting  fubflance,  the  chemical  a^ion  of  1 

if  the  fituatton     fj^j^ja  compofing  il  is  very  unequal.     The  plaies  ot  zinc 
of  the  two  be  re-        .,,.!-.  .  ,.,«  .- 

verfcd,  thcchar-  oxidc'd  Icls  in  proporttoii  to  their  diuance  from  the  pofiti 

coal  will  barn,     pole;  fo  that  thufe  neareft  the  negative  pole  have  frcquen 
and  the  gold         '      .  ^        .,     .  ,  -  1       /   1       j^.  « 

no  traces  ol  oxidadon,  and  leem  rather  to  ha*  ^  ^fcen  protedi 

from  the  action  ot'  the  water  by  which  they  4re  weUt'd,   Ih 
attacked  by  the  afllon  of  the  pile»     This  may  be  rendered 
more  evident  by  placing  every  fifth  pair  in  contad  with  an  iron 
wlrct  Ihe  other  end  of  which  is  plunged  in  water.     In  ti 
experiment  the  oxidation  of  ihefe  wires  will  be  in  the  inv 
the  negative        ,-j^ijy  ^^j'  |{,^,;,.  diltaiices  irom  ihe  potltive  pole:   in  thfrenli* 
pole,  and  It}  fur-      .  ,,  ,  111  \        ,-       ^       , 

ftce  touched  by   Wire  wdl  not  be  more  oxided  than  another  fimply  plunged 

Bconduaor  from  water  for  an  equal  length  of  time,  and  all  the  wtre^  bey< 
fji  w^drde  If  il»'«  *^^"  ^  fl'"  '*^^«  oxided.     Hence  it  is  evident,  that  ai 
a  powder  differ- ad  ion,  the  revcrfe  of  oxidation,  has  taken  place, 
ent  from  the  Qp  ^jj  ^^^  ^^^^^  ^f  ^^^  ^^^^^  ^^^  ^^-^^   ^^  ^^^  j^^^^^  j^^ 

has  been  leaft  examined.  The  Ibocki  or  rather  palpitation, 
that  it  excites  has  bt:ca  confidered  as  too  fimple,  lo  be  fub- 
jcdcd  to  Ariel  inquiry  j  aod  the  llaQi^  as  weJlas  iu  adion 


me't. 

The  hidrcgena- 
tton  It  left  dtf- 
llna  i   but  if 
fpercur),  in  1 
veflel  of  iron  or 
plauna,  be  placed 
in  contaft  with 


h^^ck  o*)de, 
V^hich  is  produ- 
ced  under  the 
oppo/ttt  eircunr 
Aance*,  will  l,e 


found  on  the 

ratfjM. 
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the  tongue,  has  drawn  bat  flight  attention.    It  is  true  thefe  !«  *5  latterctft 
ioqairiea,  like  all  others  relating  to  organised  beings,  are  very  arranges  itfeif  ia 
difficult,  particularly  when  they  concern  an  a£kion  that  is  fre-  ft»rs,  as  when 
quently  injurious  to  the  living  fubjed.     Ritter  has  more  than  machine *pofi- 
once  paid  for  the  following  difcoveries,  by  long  and  even  dan-  tiveiy  j  and  the 
gerou.fiUofillne&.  5^^^^="^ 

It  is  well  known,  that  the  ikin,  being  a  bad  condu6tor,  mud  femble  thofr  pi«- 
be  wetted,  to  make  it  a  good  one:  it  islikewife  found  in  prac-  ^^""f*  *»▼  etec-  ^ 
lice,  that  a  fucface  of  coiifiderable  extent  mud  be  wetted  and  dernegative)y« 
armed  with  metal,  to  have  all  the  poffible  eflfedt  of  a  pile.  ^*»«n  **»«  P®^ 
The  reafon  is  not  difficult  to  difcover,  though  it  may  lead  to  commttotcate  by 
many  important  confequences:  we  have  only  to  advert  to  the  »«•»«  oi  a  coin 
known  faQ,  that 'conductors  can  only  convay  a  quantity  o*  „,|jj'^^j,^  ^j- 
ele^ricity  proportionate  to  their  furface;  whence  it  follows,  the  ftraca  it  very 
that,  to  produce  tlie  greateft  effea,  a  confiderable  extent  of  TJJ,"*'^  ^j^^ 
ikin  muA  be  made  a  good  conductor.     If  one  of  the  furfaces  oxided  left  ia 
wetted  and  armed  with  metal,  which  is  touched  by  the  con-  JJJP**J^  ^ 
du^ors  of  the  pile,  be  larger  than  the  other,  the  fenfation  is  from  the  pofitirtf 
lefs  diftind  than  that  which  takes  place  on  the  fmaller,  where  P®***  *J^  **><« 
there  is  a  more  perceptible,  and  often  painful  fenfation :  fo  that  ti\e  pole  ara^^ 
we  are  mafters  of  the  magnitude  of  the  effect  that  we  would  Mohave  been  pro- 
produce  on  any  part  of  the  body,  a  very  important  clrcum-  aatoa.  ^"°     * 
fiance  in  employing  galvanifm  medicinally.  If  every  fifth 

The  following  is  an  application  of  what  has  juft  been  faid.  tJftwiih  ^"ili« 
All  the  difference  between  the  ihock  obtained  from  the  pile,  wire  eAmmttoU 
and  that  received  from  ajar,  arifes  from  the  different  dates  in^^^'^S^*^    . 
which  we  are  when  we  touch  them:  if  a  very  large  pile  be  dation  of  the 
touched  with  dry  hands,  we  experience  the  fame  fenfation,  as  ^''*?  *'"  he  in 
if  we  hadv  touched  a  charged  jar:  on  the  contrary,  if  with  of  their  diffmeT 
hands  thoroughly  wetted  and  armed  with  metal  we  touch  a^^^n  thepofitiTe 
jar  previoufly  difcharged  by  dry  hands,  we  receive  a  fbock  trafwire^iriirnot 
fimtlar  to  that  of  the  galvanic  pile.  be  moie  oxided, 

Ritter  reduces  all  the  effeas  of  the  pile  on  the  animal  body  fta^ai^^JJ^P'^^ 
to  expanfions  and  contradions.     By  the  pofilive  cundu^or  he  watery  «nd  the 
has  made  feveral  parts  of  the  human  body  aflfume  a  greater  ^"**  toward 
bulks  and  by  the  negative  he  has  made' the  fame  parts  con- will  be  prefertcd 
trad.     When  the  tongue  is  brought  into  contaa  with  the  po-  ^^^J  fromoaS- 
(itive  condu^ur,  applying  the  negative  to  fome  other  part  4.  «  ^  spark 
of  the  body,  and  they  be  all  left  a  few  minutes  in  this  flate,  a  »**^  ihock, 
little  riling  is  produced  on  the  tongue:  the  negative  condudor,  StVi«oI?the 
placed  in  conlaa  with  it  in  the  fame  manner^  produces  a  little  human  body  has 

N2  <i^pr<^fl^n.^i"^?*"*" 
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I 


U  U  m  fi^meftdeprcflion.     If  the  wet  handf  be  kept  a  few  minutes  to 

Wought  on  him-  ^^^  with  the  pofiiive  pole  becomes  fenfibly  (Ironger.  and  ihal 
fe!f  long  *ivi       of  lite  hand  which  touchen  the  negative  pnle  weaker.     Mi^ 
of  innd^bv  his  ^'^^^^  ^^*  given  us  many  particulars  on  this  fubje^,  and  it  etaj 
««pcrimcnu.       ployed  in  making  additions  to  them  ;  but  we  fliall  conlent  otxr- 
fonni^iood**      felvcs  with  obfervtng,  that  the  expanfion  is  followed  by  a  fei 
conduQor,  mudfation  of  heat,  the  Cf)ntradion  by  a  (enfation  of  cold, 
be  irettcd{  The  aflion  of  the  pile  on  the  organs  of  fenfe  i*  inodi5ed 

and  this  t?  a  con-  "^  ^ 

£ikr3U«  extent!  (he  particular  nature  of  each  ;  but  \i  is  remarkable,  that 

^A 'f*''  '"^r    ^^'^  poles  of  the  pile  produce  in  fome  fort  the  two  extremes 
If  the  flcin  be     of  each  fpccies  of  fenfalion,     I  have  already  obferved,  in 
wettedandtnncd^]j(}rQ^  J  gave  of  Mr^  Rittcr's  difcoveries  on  light  fotne  lii 
two  |»Ucei,  tod  •g'^»  t^^*^  ^^  P*'®  produces  in  the  eyeu  thofe  red  and  blue 
touched  with      |our«,  which  are  nearly  the  extremes  of  thofe  of  the  prifc 
SfpikHh^"  and  if  it  were  not  fo  difficult  lodiftinguilh  the  violet  from  tb# 
ltnfa6on  on  the  blue,  undoubtotlty  We  fhoufd  have  noUiing  to  wiOi  in  thrs  re— 
h^ft^^'rc?*    ^P^^*     *"  *''^^*^  experiments,  the  eye  in  the  pofitive  ijate, 

while  it  fees  every  objed  of  a  red  colour,  fees  them  at  the 

fame  time  larger  and  more  diflindlly  :  in  the  negative  flate,  o% 

ihc  contrary,  it  fees  them  at  ouce  blue,  ftnaJleri  and  Icfs  dn| 

lincl  than  they  ufually  appear. 
Thus  the  expand  ve  power  of  the  pofitive  pole,  and  the  coo* 

tra£ling  power  of  ihe  negative,  feein  to  exert  their  aClioa  bera 

iikewife. 
The  tongue  is  equally  affected  by  the  pile :  the  acid  tat 

produced  by  the  pofitive  conductor,  and  the  alkaline  by 

negative  are  fufiiciently  known. 

T[»e  cffett  of  tiie  negative  conductor  on  the  nofe  ts  an  aiQ< 

moniatal  fmell ;  that  of  the  pofitive  is  a  depreHion  of  the  fe 


tihie»  and  ohcQ 
painful: 
hcnc«  we  can 
comjn^md  the 
amnitude  of 
tbe  effca  we 
^rouM  produce 
on  the  body* 
The  dttfcrcncc 
between  the 
ibock  frum  the 
fiiie,  and  that 
from  the  jar, 
arifei  from  the 
ftate  in  which  we 
are  when  wc 
(ouch  them.  If 


A 


I 


wc  touch «  large  f,btliiy  of  the  organ,  finiilar  to  what  is  pro<ijced   bv  the  onH 
pite  with  drv  '',...,  '  ''  ^^B 

'  getutc'd  muriatic  acul.  H 

The  ears,  touched  by  the  pofiiive  condu^^or,  hear  a  gravfl 
found,  and  with  the  negative,  a  found  more  acute. 

Thefti  experiments  require  much  care  :  to  repeat  ihera  pro. 

perly  it  is  necelfary  to  read  the  defcriptions  at  large,  which  tbe 

author  has  given  in  difierent  trafis,  where  the  particulars  are 

minutely  detailed. 

the  fim-  fcnfj-  _ 

eion  aj  from  the  pile.  Rittet  reducei  xll  the  tfft^  of  the  pile  on  the  bo<!y  to  etpuiRon 
Cantrt&lm  i  the  pofitive  conductor  expanding,  ihe  negative  conrrafHng  the  part.  The  pui 
is  made  flrongcr  by  the  pofitive  coodu^of  j  weaker  by  the  negative.  The  eapanfion  is  i 
lowed  by  a  fenfaiion  of  heat,  indwce  'vtrfa.  The  a^ion  of  the  pi'e  on  the  orgjn*  of  fe. 
dcpcndi  on.  the  mturt  of  the  organ  j  hut  the  two  poles  produce  the  extremes  of  the  fenfati«n«^ 
The  eje  in  the  pofitive  ftate  fees  objcas  red,  large,  and  diftinftj  in  the  negative,  blue,  fmall, 
•nd  muje  obfcurc.  On  the  tongue  the  pnfitive  pole  prodace^san  actd  tjflcj  the  negative,  an 
a^icafine.  In  ihe  nofc  the  nc^^ative  ^reduces  an  alkaline  fmell  j  the  poutive,  that  of  oaigtiiaMA 
BMiUU^  •ici<i>     la  the  eiti  tV\t  ^1\un&  ^i..4\kv:\  i  v^^%^^^\  ^  uc^^ti  vci  ^n  aci»ie« 


bandf,  we  re- 
ceive a  fmirt 
fhocki  but  if 
with  handi  wet 
ted  atid  armed 
with  metal,  we 
touch  ajar  dtf- 
iharg<:d  prwi- 
o«i(ly  by  dry 
handii  we  feci 


MACHINE   FOR    LAYING    LAND^  ^^J 

IX. 

Account  of  a  Machine  for  laying  Land  level. 
By  Mr,  David  Charles  *. 

X  HIS  fimple  machine,  which  is  the  invention  of  my  Steward,  Account  of  a 
and  of  which  I  have  feen  nothing  fimilar,  appears  to  me  ^^\^  kjel!^" 
neceflary,  even  in  the  moft  fertile  parts  of  England,  where 
the  new  (yftem  of  drill-hu(bandry  has  been  introduced,  or 
even  where  there  is  any  attention  to  the  wafte  of  time,  or  to 
the  eafe  of  cattle  in  the  a£l  of  ploughing  ;  in  order  to  get  rid 
of  crooked  or  unequal  ridges,  without  either  a  fummer  fallow 
by  crofs  ploughing*  or  elfe  by  frequent  repetitions  of  ploughs 
ing  in  the  winter  and  fpring,  which  the  humidity  of  our  climate 
will  not  allow  in  every  kind. of  foil. 

I  reduced  fourteen  acres  of  land  laft  fpring  to  a  perfe6l 
level,  where  the  crowns  of  the  ridges  were  above  two  feet 
kigher  than  the  furrows,  and  where  they  were  crooked  and  of 
unequal  breadths.  Six  acres  of  this  is  now  under  turnips,  a 
crop  that  gives  fufficient  time  to  ameliorate  the  under-llrata  of 
foil  that  had  perhaps  never  before  been  expofed  to  the  in- 
fluence of  the  fun  and  air ;  and  by  the  adoption  of  the  North- 
umberland mode  of  fowing  that  root  on  dunged  drills,  it  is 
almofl  immaterial  where  the  upper  ftrata  is,  provided  the 
feed  vegetates,  as  it  foon  ftrikes  into  tjie  manurje,  aod  rapidly 
flouri^ies^ 

My  chief  fttccds,  however,  has  been  upon  a  field  of  dght 
acres,  which  lay  in  the  unprofitable  fiate  already  defcribed. 
This  land,  which  is  a  deep  clay,  and  which  bad  produced 
9  crop  of  wheat  from  an  old  lay  fod  the  former  year  without 
4iny  manure,  was  winter  ploughed,  and  lay  in  that  Hate  until 
l^e  leveller  was  introduced  the  firft  dry  weatlier  in  April. 
It  was  preceded  by  two  horfe-ploughs,  taking  perhaps  a  fquare 
of  an  acre  at  once :  ihefe  loofened  the  foil  the  depth  of  a 
common  furrow,  and  twice  the  breadth  acrofs  the  ridges. 
The  leveller  followed,  drawn  by  two  oxen  and  two  horfes, 
with  a  man  at  each  handle,  to  prefs  it  down  where  the  weight 
it  to  be  removed,  and  to  lift  up  th/s  bpdy  by  the  handles 

«  From  the  Tranfa^ions  of  the  Society  pf  Arts,  who  rewarded 
the  Inventor  with  their  iilver  medal,  'pie  communication  was  made 
hj  Lieut.  Col.  Hardy,  of  Wefto^ad^  Carmarthenibire. 
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^>tcountof  •  where  ii  is  to  be  dlfcharged.  Thus  four  men,  one  driif^. 
^iwil?.!^*^*""^  eigblluad  of  catile,  wiH  more  etfeauaH)  level  from  K*lf 
an  acre  to  iKrcc  roods  in  one  day,  according  as  the  earth  I* 
Jight  or  heavy,  than  fixly  or  eighty  men  \*ouid  accomphfli 
with  barrows  and  tliovets,  &c,  evfn  with  ihc  alfitiance  of  a 
ploti)»h.  In  Tandy  ground  where  the  depth  of  one  furrow 
wiit  biing  all  to  a  level,  as  much  will  of  courfc  be  done  in 
one  day  a»  two  ploughs  can  cover ;  but  tny  ground  required 
to  be  g(we  over  fevcral  limes.  After  thu  held  was  levelled, 
the  backs  of  the  rulge«,  u%  ihcy  are  termed,  which  were 
flripped  of  tl>eir  vegetable  mold,  were  ploughed  up,  the 
furrows  not  requiring  it.  They  were  alfo  harrowed,  ond  ihe 
licld  copioufl^  manured  with  lime  compoil ;  harrowed  in,  and 
broke  inio  nine-feet  rtJges,  perlfCilv  lUait,  in  order  to  in* 
troddcc  Duikii^  dnIL  It  was  Ipwn  itDder  furrow,  broad* 
caA,  tlie  laA  of  it  not  bntil  the  15th  of  May»  and  was  cut 
down  a  rciifoiJable»'crop  the  Uh  o(  September.  I  am  now 
thratblng  it,  and  a  (ample  (liall  be  fciU,  as  well  as  a  return  of 
the  eight  acres  if  nectilkry. 

The  field  now  Jic;  in  proper  form,  well  manured,  wtlh  the 
advantage  of  a  fair  crop  (wm  heavy  tenacious  ground,  with* 
out  lotirig  a  feafoot  and  in  a  year  by  no  mean»  favourable. 

1  am  well  aware  there  are  many  fliallow  foils  where  it  oiajr 
be  hazardous  to  remove  the  enriched  furface,  and  trufl  per hapi 
one  half  of  your  land  for  a  crop  that  had  never  before  been 
expofcd  10  the  almi  fpJKTe ;  but  where  the  foil  is  fiiSiciently^ 
decp^  or  you  have  good  undcr-firaia,  and  there  i.^  manure  tt 
hand  to  corred  what  U  four  from  want  of  expafure  and  tillitge, 
it  is  evident  from  this  eitperiment  that  no  rill<  is  run* 

To  avtud  ihe  espence  ot  a  fallow,  and  to  lay  nut  ground  in 
ilrait  and  even  ndges,  even  where  drill  luitbandry  is  not 
pra^ifed,  (liould  be  objetl*  to  every  rational  farmer.  Bui 
where  the  new  f)flem  is  intended  to  be  adopted,  it  becomes 
indifpejifably  neceiTary,  In  laying  down  l.»wn«,  parks,  &c, 
where  furrows  are  an  eyefore,  or  places  inaccethble  to  wheel 
carriages  from  their  declivity,  and  from  which  earth  is  to  be 
removed,  il  will  be  found  equally  uleful. 

Should  the  fociely  condder  the  inventor.  David  Charlet, 
worthy  of  any  rcnumeration,  honorary  or  oliierwife,  it  will  be 
gratefully  acknowledged  by 

Yotir  obedient  Servant, 
Ifcpncad,  Jan.  U  1803.  JOSEPH  HARDY. 

*  Ceni6catet 
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ICACHIKE    FOR    tAYCNC    LAND,  IgS 

Certificates  from  Mr.  Owen  Edwards,  of  Bro6k,  and  Account  of  a 
Thomas  Bynan,  carpenter,  of  WeHmead,  accompanied  the  j^g  ]^^  ]^^^\^ 
above  letter,  confirming  the  (latement  made  herein. 

Defcription  qf  the  Machine  for  laying   Uneven   Land   level, 

invented  by  Mr.  David  Charles. — PtateXL  Fig.  1,2. 

Fig.  1 . — A,  Part  of  the  pole  to  which  the  oxen  or  horfes 
which  draw  the  machine  are  faftened,  and  which  is  attached 
to  the  machine  by  a  pin  at  B. 

CC,  The  two  wheels,  (hod  with  iron,  which  run  upon 
the  axle  D. 

EE,  The  upper  frame- work  of  the  machine,  extending 
from  the  a^le  to  the  extremity  of  the  handles  FF,  and  fecured 
firmly  by  the  crofs  pieces. 

G  G,  The  curved  iron  Aiders  of  the  machine,  which  may 
be  raifed  or  depreffed  a  little  by  means  of  the  pins  H  H,  which 
pafs  through  holes  in  the  wood-work^  and  alfo  in  the  iron 
Aiders;  thefe  Aiders  form  one  piece  with  the  back  iron  fcraper 
I,  in  the  manner  more  fully  explained  in  Fig.  2. 

K,  The  wooden  back  of  the  machine,  which  Aiould  be 
made  Arong,  to  reAA  the  weight  of  the  earth  when  collected 
(herein.  The  iron  fcraper  AiouId  be  Armly  fecured  to  this  by 
fcrews  and  iron-\*ork. 

LL,  The  wooden  fides  of  the  machine  firmly  conneded 
with  the  back  and  frame-work,  in  order  to  afliA  in  colleding 
ilhe  earth  to  be  removed. 

M,  A  Arong  crofs  piece  into  which  the  ribs  which  fupport 
the  back  are  well  morticed. 

Fig.  2. — K,  The  interior  part  of  the  back  of  the  machine. 

I,  The  iron  fcraper,  Aiarp  at  the  bottom,  4ind  firmly  fcrewed 
to  the  back  of  the  machine. 

GG,  Parts  of  the  fide  irons  or  Aiders,  Aiowing  the  mode  in 
which  they  are  united  with  the  fcraper  I. 

M,  The  crofs  piece  above  defcribed. 
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Etpmm€nii  on  Magitetijhi:  by  Mr.  Ritte»,  of  Jena, 
mttMictUed  hy  Dr.  O  r  s t  c  d ^  qf  CopcnJiagtn  **. 

Th-  -^--^~-n*   X  fi£  phrnomcna  of  roagnelifm  have  frequently  been 
^^j  \.     pared  wUli  ihofe  of  elc^rictly^  and  many  facls  feem  (ojtidi 

h«rc  often  b;f*n  the  compariTon.     Tbefe  facls«  however,  aie  neither  numcw 
•wrwMt  faftj.    ^^^'^g^^i  ^^'^  furtjcieolly  concltiiiire,    to  compofe  a  comph 

theory.     A  ferie*  of  expcrimenln,    exhibiting   the  irraj^ni 
*   needle  in  all  its  relations  to  eledtricily,  at  prefcnl  better  knoi 

by  means  of  the  pile,  would  undoubtedly  thrpw  much  light 
RVtter  buinfti-  a  fubjeCt  heretofore  fo  obfcure.  Ritter  felt  the  importance 
u?«diiewimj|n- fm^i,  ^^  undertakinif,  and  began  frefh  inquiries  conccmii 
fki«oihefub-  ..  .,     ,     V  .  ,  r  .       , 

je^,  ma^neliim^  wiih  the  lame  ardour  and  lagaciiy  that  Iiave  c% 

His  e«pc»lment*  did inguillicd  his  labours.     Though  thefe  expcrimcnlH  did 

did  not  iiw-yt     ai^^a^.j  anfwer  the  full  extent  of  hit  defigns  they  notwithftai 
antwrr,  bit  ex.-  ^  , 

hibit-d  ininy  in-  ing  exhibit  a  fuRictent  number  of  intereOing  iacli  to  excite 
teiefting  ttcti.    curiufity  of  every  natural  philofopher. 
A  magnetic  Mr.  Ritter'4  fh ft  experiment*  with  the  magnet  were  on_ 

wire,  and  in-     frocrq.     He  found  that  a  magnetic  iron  wire,  with  another 
other  not  map-         »,  ,  .....r         ..», 

neiict  excited     magnetic,  excited  a  galvanic  palpilaiuni  in  Incle  antmals.  Pi 

filvank  pjipiu-  f..ni|y  he  rjbferved,  that  the  fouth  poh;  excited  Wronger  palpil 

tHef^uth  p-4e     li<^n«t,  and  the  north  pole  weaker^  than  (he  iron  not  magnctf 

Ildvmg  conflantly  noticed,  that  the  metat*  mofl  fufceptible 

oxidation  excited  the  (Irongell  palptlation^i.  he  inferred, 

the  fouth  potc  poHelTes  a  greater  alBnity  for  oxigen  than  (laij 

iion,  and  ihc  norili  pole  lefs. 

This  fuppofiiion  he  contlrmed  by  means  of  fevcral  chemki 


more  drunglr, 
the  north  tcri, 
than  irm  not 

Hence  be  infrr 
rcdi  that  the 
Ibutb  u<>le  hai  a 


greater  ^'""•Jy    re-agents.     He  placed  a  maj;netic  i>on  wire  on  piece*  of  gli 
in  a  plate  of  earthen  ware,  and  poured  upon  it  very  weak  niti 
acid.     The  fouth  pole  was  attacked   by  the  acid  much  m< 
powerfully  than  the  north ;  and  wa^s  fogn  furroi^nded  by  a 
pofitionof  oxTgen,  the  quantity  of  which  greatly  exceeded 


r  o%\ 
norrh,  left. 
Thit  conftrmcd 
bv  cxprrirncFic* 
Migactic  iron 
Mfire^  btmg 

iltric  «id.  tht   of  the  other  pole. 

fouth  po^e  W4«         The  di^Terent  oxidability  of  the  magnetic  polet  is  very 

exhibtti'd  likt'wife,  by  taking  three  tmall  bottles  of  eqi^al  d: 


•     mod  oxide  I. 
TKefouih  p.|e 
of  a  nn^gntiic 

^ir:  tiring  im- 
merf  i  in  one 
^L    filial  ui  watery 


tilled  with  water,  either  pure  or  flighlly  acidulated^  and  pull 
*  Journal  de  Phyfique,  December,  1903,  Vol.  LVU,  p.  406, 
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into  one  the  fouth  polar  end  of  a  ma^etic  wire,  into  a  fccond  *<  aorth  pole 
the  norlh  polar  end  of  a  fimilar  wire,  and  into  the  third  the  end  f^xhett  and  (be 
of  an  equal  wire  not  magnetic :  the  fouth  pole  will  firfi  begin  end  of  a  fimple 
to  depofit  oxide,  the  unmagnetic  iron  a  little  after,  and  the  JJ^^, '°,jj  Jjj^^ » 
north  pole  laft.     This  experiment  requires  conliderable  care,  firft  depofitt  ox- 
The  furface  of  the  water  muft  be  covered  with  very  frelh  oil  i,tJih*^tirilft. 
of  almonds, .  to  exclude  all  accefs  of  air.    Care  mud  be  taken  This  eipeii. 
too,  that  one  of  the  bottles  Is  not  more  expofed  to  the  fun  '^^  J^"''" 
than  the  others,  becaufe  light  accelerates  oxidation.     Ritter  outiont. 
convinced  himfelf  of  this  by  direfl  experiments ;  expofing  two  ^*'|°['J^  ^  «*- 
iron  wired  in  water  to  the  fun,  but  covering  one  of  the  phials  „j  |}A^  ^^^^^ 
with  black  paper,  when  that  in  the  phial  left  uncovered  was  lentet  oxida. 
ozided  much  the  more  quickly. 

If  infufion  of  litmus  be  fubftituled  inftead  of  the  water  'in^uifuBonoi 
the  three  phials  in  the  preceding  experiment,  the  relative  oxi-  jj,^  JSatirc  od- 
dations  will  be  the  fame ;  but  they  will  be  attended  with  a  dationi  will  be 
change  of  colour,  fliewing.  that  an  acid  is  produced  propor-  J^*J^*"Jj/pJ^ 
tional  to  each  oxidation;  fo  that  the  fouth  pole  not  only  an- portion  to  each 
dergoes  the  greateft  oxidation,  but  likewife  reddens  the  'n'«-]|^"J**J[^|,"'J?J 
fion  of  litmus  moft  *.     The  a£lion  ihat  takes  place  in  this  ex*  change  of  co. 
periment  is  very  feeble,  and  frequently  requires  a  week  orjjjjjf* 
more  to  produce  a  diftindt  effo£t ;  and  indeed  to  accelerate  it  ^^y  f^^^. 
fo  much  as  this,  it  is  neceflary  to  add,  previoufly  to  the  infu-  fod  to  aocelente 
fion,  as  much  acetic  acid  as  will  incline  it  to  red,  without ^'j^^?^  ^^*** 
completely  changing  its  colour.    The  infufion  reddened  in  Should  be  added 
this  experiment  refumes  its  blue  colour  on  expofure  to  the  air:  !?.'^  in^fion. 
but  we  mufi  not  hence  conclude,  that  the  acid  produced  by  thas  reddeoed 
the  action  of  the  magnet  is  very  volatile,  for  infufion  of  litmus  ^^P"***  **'"« 
reddened  by  phofphorlc  acid,  or  any  other,  exhibits  the  fame  fu„  t^  (^^  ^ 
phenomenon.  k"^ »'  >»  ^^ 

The  following  experiment  exhibits  forae  things  peculiar,  ^^,^^^1^2  jjj," 
and  therefore  I  (liall  give  it  more  at  large.     It  has  not  been  other  Kid. 
repeated,  but  the  harmony  of  its  refults  is  in  favour  of  its  a^- ^*^""**"'' 
curacy.     Sixteen  magnetic  wires,  of  equal  fize  and  power, 
were  placed  in  fix  voffuls,  all  equally  full  of  a  mixture  of  one 
part  nitric  acid  and  thirty-fix  parts  water,  in  the  following 

•  Ritter  has  remarked,  that  the  oxidation  cf  zinc,  and  fcveral  Ritter  and  Jager 
other  metals,  in  pure  water,  produces  an  acid.  Mr.  Jager,  a  ce-  *'■''*  foynJ,  that 
lebrsted  phyfician  of  Stuttgard,  made  the  fame  difcovery,  without  federal  metals  in 
knowing  any  thing  of  Ritter*s.  pare  wircr  pro- 

duces an  acid. 
manner : 
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In  phiaU  con* 

tain'iJiz  *»*«'  36 
^rts>  hit*  *c  acid 
I  pirt,  weicim- 
tDerfedt  i.  a  N. 
■■d  S.  polf,  « 
I  «  lm<  dirtauce: 
a.  the  f-ime  1  {; 
inch:  j.  s  S. 
polo,  IT  I  a  line: 

jfincb:  S    3 
K.|K>!c»»  at  Ji 

liar  i  6    he 
fun*  »«  »t- 
•The  ^xiie  depo» 
fitetj  in  Oiefe 
whh  rrfpcA  » 
quantity  wm  m 
the  foUowiing 
order;   No.  », 

The  lof«  01  fluid 

WM  in  the  ia- 
▼erfe  ratio  of 
the  oxidations. 
AM  the  magfiett 
were  weiikenetl 
in  fowet  i  No.  1 
IcaA  I  I  more  s 
JO  all  the  tcft 
«oe  wire  wai 
weakened  more 
than  the     thert. 
On  immerfi'-.g 
(wo  Tuuth  potcs 
inojie  thitil,  t*o 
north  in  «n.»lli«j:t 
the  larter  vicre 
jnoft  onidcd* 
JMr.  K.  xttempt- 
«d  unfucccfs- 
lul]ytoait;flru£^ 
a  hjttcry  with 
110  magiKtic 
wire*,  tlieVr 
poles  placed  in 
iippofitiitn,  and 
feparatcd  by  a 
drop  of  watrr  j 
but  be  hat  nnt 
piven  lip  the  de- 
Tign :  and  means 
ro  puHu^  his  in- 
({uiries  00  ihe 
(object  at  Urge 
irerycxtenfivcly. 


manner:  In  the  Hrft  glafs  were  ptaced  tvro  wire^  o>oe 
the  north  p<^le  immerred  in  ihe  floid.  ihe  other  with  the  footh» 
and  noi  more  ihan  halt  a  line  afunder :  In  the  fecond,  ihe  Tame, 
but  Ihe  wires  an  inch  and  ihrct?  quart er<  apart :   In  iMc  ihir 
and  fourth  were  earh  three  %virei,  with  the  fouth  pule*  of 
immerfcd,  but  their  dittanceft  in  ibe  two  glaifti  difl^renl, 
in  ihc  f\rtt  and  fecond :  In  the  fifth  and  Cwlh  were  wire*  (i 
larly  arranged,  but  with  the  north  poles  immcrftrd.     Diffei 
qaantttte^  of  oxide  were  gradually  depofed;  and  to  exprefi 
the  whf»le  in  few  word^,  we  will  call  the  foulh  pole  S,  th 
north  pole  N,  Ih^ir  greater  dill^nce  g,  and  their  Icf*  p:  am 
we  will  cxprcfs  the  order  of  oxidaiton**  a»  follow*:  S  N  g^ 
SNp>3S;>>  3S5>  3N/)>  3N?>  .     On  the 
teenth  day  it  was  obferved,  that  the  loU  of  fluid  by  rst 
tion  had  not  been  equal  in  all  llie  vefTels,  but  look  pUt^eii 
the  inverfc  order  of  the  oxidations.     All  the  majfnettc 
were  weakened  in  power;  NSg  leaft ;  N  Sp  more:  of  tbc 
wire*  3S/;,  two  had  loft  lefs  power  than  the  (hiril ;  and 
like  manner  3  Sg,   9  N  ;>,   3N^p  had  each  two  left   10 
powerful  than  the  third  ;  the  ftrongeft  were  equal  to  N  Sg, 

In  another  experimcntj,  where  two  little  veiteU  filled  wit 
infttdon  of  litmus  were  employed,  one  of  them  containing  two 
magnetic  wire«»  the  foulh  poles  of  which  were  itnmerfed  in 
Ihc  fluid  ;  the  other  two  fimilar  wires,  of  which  the  oppofite 
poles  were  immerfed;  the  oxidation  was  grealefl  in  the  latlcf 
velfcl*. 

Laftly,  Mr.  Rittcr  endeavoured  to  conflrudl  a  battery  of 
magneto,  but  he  did  not  fucceed.     For  this  purpofe  he  era 
ployed  a  hundred  and  twenty  magnetic  wires,  placed  fo  tfa 
each  pole  had  its  contrary  oppofite  to  it,  and  fcparated  from 
by  a  drop  of  water;  but  this  apparatus  produced  no  cffe 
The  ingeniou'v  author,  however,  has  not  relinquifljed  the  ho] 
oFbchij;  able  to  CHmpofe  a  magnetic  battery,  ihougFt  other  ex 
periments  not  hU  important,  have  hitherto  prevented  hi 
Tlii*  feries  of  experiments  he  conlidcrf  only  a^  the  commend 
ment  of  a  vety  extenfive  i.tbour,  the  refulls  uf  which  wc  hop© 
foon  to  obtain. 


rilH 


*  This  appears  contradi^ory  to  the  ntpcrimrnt  adduced 
third  paragr.ijih* 


in 


Ohjiriuim 
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Obfervaliont  onjrfemaud  Capper,    iSfy  Hauy  *. 

L  HE  only  ores  of  arfeniated  copper  which  are  well  known,  Hlftoiyof  the 
•re  Ihofe  from  the  county  of  Cornwall  in  England.     The  ^'^IZ^^^ 
termination  of  their  true  compofitioa  followed  clofely  on  tbecompofitioa. 
difcovery  of  this  metallic  fubftance,  for  which  we  are  indebted 
to  the  fortunate  chance  which  threw  fome  fpecimens  into  the 
hands  of  the  celebrated  Klaprolh.    It  was  in  1787  that  he  pub* 
Lflied  in  the  Journnl  de  la  SocidS  des  Cuneux  de  la  Nature^, 
die  refult  of  the  examination  which  he  had  made  of  this  new 
mineral. 

The  authors  who  have  fpoken  of  arfeniated  copper  fince  that  « 

period,  had  only  defcrlbed  it  under  the  form  of  acicular  cryC* 
tals,  ^hen  Citizen  Leiievre,  member  of  the  Council  of  Mines, 
having  fufpeded  the  exiftence  of  a  peculiar  fubftance,  from 
the  mfpc*6tion  of  a  group  of  green  hexagonal  bevilled  laminse 
which  were  given  to  him,  made  an  eflay  of  it,  and  difcovered 
the  prefence  of  oxide  of  copper  and  arfenic  acid.  Citizen 
Vauquelin  foon  afterwards  confirmed  this  indication,  and  de> 
termined  the  proportion  of  the  relative  quantities  of  the  two 
principles  contained  in  the  fame  fubdance. 

About  this  time  the  opening  of  a  fecond  mine  in  the  county 
of  Cornwall  occafioned  the  re.appearance  of  arfeniated  cop* 
per,  the  vein  which  had  been  ftirmerly  explored  being  ex« 
haofted.  This  difcovery  wa'^t  the  more  important,  as  the  fub* 
ftance  appeared,  in  its  new  fitoation,  with  .characters  altoge^ 
ther  peculiar,  and  under  forms  hitherto  unknown. 

M.  de  Bournon,  who  was  at  hand  to  participate  in  this  in- 
creafe  of  riches  which  refulted  to  mineralogy,  fent  to  Citizen 
Gillet  Laumont  and  me,  feveral  fpecimens chofen  from  among 
tliofe  he  polTelTed ;  and  that  which  added  to  the  value  of  his 
gift,  was  his  haftc  to  communicate  to  us  the  intereliing  work 
which  he  had  prepared,  on  the  cryftallography  of  arfeniated 
copper,  before  he  publilhed  it. 

*  Tran(lat(d  from  a  pamphlet  in  quarto,  fent  by  the  author  to 
the  Count  de  Bournon  -,  probably  forming  part  of  a  journal. 
t  Tom.  VIII.  p.  160. 


en  AtsisriATef>  co»ps&. 


Dricnptioti  of 
the  varktict. 


Mr.  Clienci'ix  was  employed  »1  the  fame  time  on  the 
fjfif  nf  thi«  fubflance.  Soon  after  the)  both  puhttOtcd  there- 
fults  of  their  relearchei  in  the  rhUoJhphical  TranfuAiont*  % 
and  Mr.  Chenevix  telliHcs  hiji  acliniriitii>ti  at  fuch  &  prrri  cl 
ttgrccnicnt  between  Iwo  fciences  which  cmploj^  two  meLh(><is 
fo  dtifcrenl  (o  tnterrnjgate  nature.  M<  de  Bournoo,  on  his  part. 
fays  that  the  analyles  of  Mr.  Chenevix  have  givrn  the  cnoft 
faiisfadory  fanftion  to  Hie  diiifi-Hi  wluch  he  had  bimfelf  made, 
of  the  arfeniated  copper  into  four  diHinfl  fpecics. 

Before  going  farUier,  it  is  necefTary  to  mate  known  the  ru, 
rielies  of  arfeniaiid  copper  \%  inch  I  have  been  enabled  to  e\i 
mine.     1  Hial]  cuntine  mvielf  to  giving  a  dcfcription  ot  tiv 
fucctn6i  and  nidependent  of  the  law^  to  which  the  flrufla 
of  cr^OaU  is  fuhmitted.  the  aSual  lUte  of  our  knowledge  oq 
tbi»  fiihjt'fl  only  admitting  of  hypothetical  views,  of  which  I 
Oiall  fpeak  hereafter. 

Obtufeo6taliedral  arfeniatcd  copper,  (Phu  IX.  Fi§-  If)' 
bcidence  of  F  on  p,  50*'  4' ;  of  P*  on  p',  65^  8'  i  of  /*  on  Fy 
159*  47 'f.  The  colour  of  the  cryftals  \%  fometimes  a  finec«- 
IcAial  blue,  and  fometimes  a  green,  which  varies  between  IH 
grafs-green  and  a  pale  green.  The  odahcdron  fometimes  bo^| 
comes  cuneiform,  lengthening  fo  that  tlie  terminal  edge  it  pa^  j 
rallel  at  D.  ' 

2.  Lanu'Iliform  arfeniated  copper.     In  hexagonal  lamlojej     ^ 
wbofe  narrow  faces  are  inclined  alternately  in  contrary  di 
lions  J  the  incidence  of  two  of  the  narrow  £aces,  fituated 
the  lame  fide,  on  the  correfpondent  bafe,  133^  nearly, 
cording  to  M.  dc  Bournon  :  incidence  of  the  third  OQ  tba 
bafe,  113**  nearly. 


♦  For  180  U  p.  199,  *tfiqi 

+  I  adopt  here,  very  nearly,  die  refults  of  M.  de  Botimon,  wha' 
indicates  50'  for  the  incidence  of  P  on/,  and  63*  for  that  o(  P*an 
/'.  I  have  only  rndenvoured  to  find  limits  capable  of  facltltadng 
tl'C  calculations  which  I  propofe  to  make.  Let  Bae,  gatt  (Fig,  <) 
be  the  fame  faces  as  P  and  P ,  (Fig.  52)  j  let  ao  (Fig.  4)  he  fJie 
beight  of  the  pyramid  which  has  its  fummil  in  yf,  (Fig,  2)  j  §w 
(Fig.  4)  a  perpendicular  to  It  f,  and  &r  perpcndiciitar  to  eg  : — if  «# 
!=:  ^'388*  OM  =  dibits,  and  or  v'UlO,  we  fl»all  hare  50*  4'f< 
the  incidence  of  P  on  p  (Fig*  2),  and  83*  8'  for  that  of  /»'  on  f^\ 
whence  is  deduced,  by  cakulaiion,  UP*  47'  for  that  of  P  on  P\ 
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The  laminae  divide  parallel  (o  the  large  hca  with  great 
eafe.    Their  colour  is  a  fine  grafs-greeo. 

3*  Acate  o€lahedraI  arfeniated  copper,  f/Vg.  3) :  Incidence 
of  r  on  /,  96^,  according  to  M.  de  Bournon ;  of  /  on  /',  11 2*. 
The  colour  is  a  brown  green  more  or  lefs  deep. 

a,  cuneiform.  The  preceding  odahaedron  lengthened  fo 
that  the  terminal  edge  is  parallel  to  n.  This  form,  which  is 
the  mod  common,  offers  the  appearance  of  a  long  rhomboidal 
prifmy  more  or  lefs  acute^  and  is  terminated  by  dihedral  fum* 
mits. 

4.  Trihedral  arfeniated  copper.  In  a  ftrait  triangular  prifm» 
which  is  at  the  fame  time  equilateral,  according  to  M,  de 
Bournon. 

When  ihe  crydals  have  not  been  long  expofed,  their  colour 
is  a  fine  bluifh  green ;  but  their  furface  is  fubjed  to  change 
and  take  a  black i(h  tinge.  If  they  are  fcratched,  their  primi* 
live  colour  will  re-appear, 

5.  Capillary  arfeniated  copper.  This  is  properly  the  oli- 
▼enerz  of  the  German  mineralogies. 

6.  Mammellated  arfeniated  copper.  In  mammellated  mailes^ 
ilriated  in  the  interior.  Thefe  two  laft  varieties  are  fufcepUble 
of  a  great  diveriity  of  tints,  which  fliew  tlie  tranfitions  from 
grafs-green  to  olive-green,  to  greenifli-brown,  to  tawny  (mor" 
dori),  to  yellow,  to  bluifl)^  and  to  white*  which  is  firequently 
fattiny. 

The  following  is  the  manner  in  which  M.  de  Bournon  clalled  M.  dcBounum't 
the  different  modifications  which  have  been  juft  mentioned,  *^*®*"'*<>*»* 
according  to  the  differences  which  tiiey  offer  with  refped  to 
form,  fpecific  gravity,  and  hardnefs. 

He  divides  them,  as  I  have  faid,  into  four  diffinfl  fpecies.  Four  dlftinft 
The  firft  is  derived  from  the  obtufe  odlahedron  :  the  type  of  ^P*^"* 
the  fecond  is  the  lamelliform  cryffal,  in  hexagonal  laminae, 
with  beviJs  inclined  alternately  in  contrary  directions.  He 
takes  the  acute  o6\ahedron  for  the  primitive  form  of  the  thirds 
and  conneds  the  acicular  cryHais  and  maromelary  concretions 
with  it,  as  varieties :  in  the  fourth  he  places  the  equilateral 
triangular  prifm,  and  feveral  other  forms  which  offer  the  fame 
prifm,  trurxated  on  its  folid  angles  or  on  its  edges. 

On  the  other  hand,  Mr.  Chenevix  has  given  fix  refults  of  Mr.  Ch«oevjz*i 
the  analyfis  of  arfeniated  copper,  which  I  (hall  detail,  difpofing""*^^«»« 
them  conformably  to  the  order  eilablifiied  by  M.  de  Bournon. 

Firfi 


,^ 


49 

^'*. 

14 

t^-' 

35 

K* 

2 
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"""T* 
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^SbcomI  Spedti,  in  kmeBi/brm  Crjfiab. 
Oxide  of  copper      - 

Artoicaead-.    -  -  ^        •  .       • 

W«lflr       ,-  .  -         T  .      . 


Ch&aillci^^tc   ^         ...  «[|      T^ 

.:  Jkdeuc  ecid   - ,        -    .      •  ••     J&.T   5! 

-'■-        tab.      •    .  .  .  fU-^ 

Vmkiy  iiflUJkm  Spedet,  in  a^Umy  Crjjtnbm      ,^ 
Oxide  of  copper       -  -  -  51 

Arfenic  acid      -  .  •  .29 

Water  -  -  -  -  18 

Lofs  •  .  -  .2 

100 

Anoihtr  Variety,  in  nmmnullated  Concretions i, 
Oxide  of  copper      -  -  -  50 

Arfenic  acid         -  -  -  -     29 

Waler         -  -  -  -  21 

100 

Fourth, Speciet,  in  trihedral  Prifms, 

Oxide  of  copper      -  -  -  51 

Arfenic  acid        -  •  -  -  30 

Water         -  -  -  -  \s 

100 

Xonrai 
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Towards  the  conclufion  of  bis  memoir,  Mr.  Chcnevix  r«-  Only  one  true 
marks  that  the  natural  arfentate  of  copper  exifts  in  three  differ*  JerTtbe  othcnT 
eni  combinations,  the  firft  of  which  contains  14*  percent,  of  are  arfeniates  of 
arfenicacid,  (firft  refolt  above) ;  the  fecond  contains  2 1 ,  (fe- JjJ"»«^«»P- 
cond  refult) ;  and  the  third  29,  (third,  fourth,  fifth,  and  fixth 
refults).     1 1  is  true,  the  third  refult  gave  39.7  of  acid  in  tiie 
100  parts,  but  as  the  remainder  of  the  mafs  was  compofed  of 
60  parts  of  copper  without  water,  he  found  that  the  propor« 
tion  of  the  acid  with  the  copper  did  not  differ  much  from  that 
which  takes  place  in  the  varieties  in  which  water  furms  a  part: 
this  induced  Mr.  Chenevix  to  comprehend  this  refult  in  the 
fame  divifion.    Yet  he  confiders  this  combination  as  the  only 
true  arfeniate  of  copper,  while  the  other  three  are  arfeniates  of 
hidrate  of  copper. 

I  feel  the  value  of  the  double  work  from  which  I  have  ^iven 
this  extract  fo  much  the  more,  becaufe,  having  read  the  me- 
moirs which  contain  the  developement,  I  am  enabled  to  judge 
of  the  advancement  which  it  has  produced  in  our  knowledge 
on  a  fubje6t  which  was  in  a  great  meafure  new  when  MM.  de 
Bonrnon  and  Chenevix  began  to  be  employed  with  it.  The 
expofition  which  I  fliall  add  of  fome  enquiries  I  have  made  on 
the  cr)  flallization  of  arfeniated  copper,  and  of  the  reflections 
which  they  have  given  rife  to,  have  no  other  objed  but  that 
nothing  may  be  neglected  which  tends  to  elucidate  in  a  greater 
degree,  every  thing  connected  with  an  objeA  of  fuch  import- 
ance as  the  diflinftion  of  mineralogical  fpecies. 

After  having  read  the  cryflallographic  part  of  the  work  in  Can  the  varie* 

queflion,  I  was  defirous  to  know  if  it  was  not  poffible  to  bring  ^^*  ^  rtduetd 

®  to  one  ptimuvp 
fome  of  the  cr^ftals,  defcribed  by  M.  de  Bournon  as  belonging  form  ? 

to  different  fpecies,  to  the  fame  form  of  the  integrant  molecule; 
but  not  being  able  to  make  all  the  diredl  obfervations  which 
would  have  guided  me  in  this  enquiry,  I  was  obliged  to  con- 
fine myfelf  to  firople  hypothefes. 

I  therefore  confidered  the  obtufe  octahedron  as  performing 
the  funClions  of  the  primitive  form  ;  and  I  was  the  more  war- 
ranted in  conceiving  this  opinion,  becaufe  the  celebrated  Kar- 
ften,  in  a  fupplement  to  the  excellent  memoir  which  he  had 
publifbed  before*,  on  the  combinations  of  copper  with  diflfer- 
ent  principles,  fays  that  the  o6lahedron  in  queflion  is  lamellated, 

♦  youm,  dt  Phjjique^  Brumaire,  An.  X.  p.  342,  ct  fuir. 

in 
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in  A  dirc^ion  parallel  lu  Uie  facet  oftbe  Iwo  p>'runid«»  of  vfhiA, 
it  is  ifie  agX'^'g'*^*^  ^'     Proceeding  on  (bit  datum,  I 
to  know  if  ii  Mas  nut  podible  to  conned  wtili  the 
obtufe  ofkabedfon  tn  qaeOion,  that  of  the  acute  odahedi 
which  M.  dc   Bournon  hai  taken  fur  the  ty|>e  of  his  thi 
fpeciei.     Lei  P,  P^  (Fig,  2)  be  ftill  an  oblufe  oaahedroo, 
which  the  incidence  of  I*  on  p  is  reckoned  to  be  50°  V,  amf 
that  of  /"  on  p't  (3,>*  S',  conformably  to  the  meafures  indi 
above:  if  we  iniagine  anoiher  o^hedron  C^^ig*  3)  the  Bgnj 
'i4 
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we  (hall  find  that  the  incidence  of  i  on  f\ 
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109®,  and  that  of  r  on  r*  is  93*  36'.     Now  the  corrcfj 
incidences  determined  by  M.  de  Bournon,  are  one  1 1 2*^1 
the  oilier  96**;  which  in  one  cafe  makes  a  diflercncc  of 
and  in  ihe  other  of  2°  21-'. 

If  the  meafures  had  been  taken  on  cryHals  fo  wcU  delif« 
that  the  di (Terences  could  be  conlidercd  as  rcal»  we  mull 
concluded  ihat  they  formed  two  djftinft  fpecies,  becaule 
thcfe  dinerences  could  only  have  been  done  away  by  fupj 
the  laws  of  decrement  to  be  much  too  complicated  to  be  ad* 

But  if  the  cryflals  were  not  capable  of  very  accurate  neafu 
TDcnt,  we  can  the  belter  conceive  that  the  difference*  w( 
(imply  apparent^  and  that  it  may  be  poflible  that  the  error 
not  wholly  arife  in  one  obfervation^  Hnce  it  was  necefTary 
make  two.  in  which  fmall   d':viations  might  have  been 
duced  on  oppcjfile  Udesi ;  and  then  mechanical  diviijon  aloi 
by  giving  different  refulls  %vilh  rcfpe^  lo  the  two  o^hc( 
would  have  fliown  ihal  a  conformity  between  the  angles 
fervcd  and  iliofe  meafured,  vi  ould  be  purely  accidental. 

I  afterwards  compared  the  lamelhform  variety  with  altei 
bevils,  which  istlie  fecond  fpccies  of  M.  de  Bournon^  with 
fame  oclahcdron  wiih  obUifc  fummits.     Now,  if  we  fupj 
two  interfefling  planes,  parallel  lo  the  face  P',  and  which  mi 
the  center,  they  will  detach  an  octahedral  fegmcnt  which 
not  be  fuppofed  to  have  much  thickne(i«  and  wiiofe  two  lar^ 
faces  Will  be  hexagons,  and  the  fix  lateral  (aces,  trapcziui 


Jeifrrt.  de  phyjiqut,  Pluviofc,  An.  X*  p.  131. 
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inclined  to  the  grest  faces  *.  But  thefe  trapesEiom s  will  not  hn 
filuated  alternately  in  oppofite  diredions.  The  three  which 
will  form  obtufe  angles  with  the  large  faces,  will  be  contiguoas 
to  each  dther,  and  the  fame  will  be  the  cafe^wiih  thofe  which 
form  acute  angles  wilh  the  fame  faces.  For  example,  thofe 
of  the  trapeziums  which  form  obtufe  angles  with  the  large  face 
analogous  to  F^,  will  correfpond  to  the  two  faces  of  the  adja<« 
cent  odtahedra  at  B,  jff',  and  to  the  face  filuated  behind  Af 
parallel  to  P.  The  inclination  of  this  latter  face  on  F  is,  ac- 
cording to  M.  de  Bournon,  115^;  and  the  two  others,  as  I 
have  indicated  them  above  according  to  my  calculations,  are 
each  about  139|^ 

Now,  of  (he  three  lateral  trapeziums  in  the  lamelliform  ar- 
fenical  copper,  one  has  the  fame  inclination  of  115^  on  this 
bafe»  according  lo  M'.  de  Bournon,  and  the  two  others  have 
156® ;  an  eftimate  which  he  only  gives  as  an  approximation^ 
and  which  only  differs  by  4|°  from  that  correfponding  toil  in 
the  obtufe  octahedron,  (Fig,  2). 

The  great  difference  confifls  in  this,  that  the  three  lateral 
trapeziums  which  look  towards  the  famebafe,  in  the  odahedral 
fegment  I  have  defcribed,  are  contiguous  to  each  other,  as  I 
hav^  faid ;  while  thofe  of  the  lamelliform  arfeniated  copper 
Alternate  with  the  three  others  which  look  towards  the  oppofite 
bafef. 

-  But  there  is  a  method  of  removing  this  difficulty.  Let  ot 
conceive  that  the  two  fe6tions  made  in  the  octahedron  (Fig.  2)i 
inftead  of  being  parallel  to  the  face  P^,  are  fo  to  the  face  p4 
In  this  cafe  the  lateral  trapeziums,  fitoated  on  the  two  fides  of 
the  edges  B,  B',  will  always  have  an  inclination  of  139(^  (o 
the  fuperior  bafe.  Now,  if  the  fegment  parallel  to  p  makes  an 
angle  of  115^  with  the  bafe  analogous  to  F,  the  three  feg« 
ments  will  preferve,  with  refpeCt  to  thofe  turned  towards  the 
oppofite  bafe,  the  alternation  indicated  by  M.  de  Boumon« 

*  Several  fubftances,  among  others  the  (ptnelle,  offer  examplea 
of  fimilar  feginents. 

f  The  figure  given  by  M.  de  Bournon,  of  which  that  it  a  copf 
in  Plate  XI.  Fig.  5,  feems  to  have  been^  traced  according  to  the 
condition  that  the  three  trapeziums  turned  towards  the  fame  bafe 
Aiould  be  contiguous.  This  was  doubtlefs  an  overfight  of  the 
draughtfman* 
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Bttl  dbe  EneldMiotor  p  on  J*  giv«t»  on  Itie  conlniryp  «■  acili 

an^lc  of  50^.  Novr,  tcC  oi  irnagme  a  deiTcnKnt  tttdicttcJ  If 
fif  which  afli  on  the  fece  p  ami  mi  llial  \vhtch  bO|lpO(fit«;  Ihi 
l»ce*  prtxlutcd  *vill  be  litualcd  vertically!  wbepcB  it  foQoin 
that  that  which  will  malk  the  face  p  will  form  fttt  M^le  frith  f 
equal  to  90*^  ^ui  25^,  which  is  Uie  hilf  of  the  incltetiaQ  oC f 
to  P,  that  i%  to  iky,  the  angle  in  queHion  will  be  116*,  Otm^ 
formably  to  obfer/aiion  *. 

1  (ball  ihH  ur^e  ihefe  refaka  farther,  which,  «s  I  hAwt  mhmAf 
Ibled,  I  only  offer  as  purely  hypolheiical ;  and  I  fisall  aliiaiii 
firom  adding  my  opinion  with  rcfpeft  to  tlie  fbttrfb  of  tbe  f] 
cies  admitted  by  M.  dc  Bournon,  which,  according  to  hioi, 
tba  eqnilaleral  trianfrular  prifm  for  a  primitive  foria.  If 
ttfioilgb  for  me  to  have  fhown  thai,  with  refpefl  to  the 
of  arfeniated  copper  into  four  di/lin6i  fpecies,  tbe  law*  t(  tW 
lhu3ore  may  give  rife  to  doubtfi  %vhich  defervc  foroe  alteotiotb 
If  they  can  be  removed,  as  it  is  not  impodible  tiiey  may,  BO- 
other  proof  will  bu  obtained  in  favour  of  an  opfn»oti  on  wbidi 
tio  obfcarity  fhould  remain,  Lhai  it  may  be  worthy  of  beifig  ana* 
ntmouUy  ado}>ted. 

If  we  DOW  con(ider  tlie  refuUs  of  the  analyfei  wKich  Mr. 
Chtnevtx  ha«  made  of  the  difiereiil  modifications  of  arfentaliel 
copper,  wc  find,  that  in  fuch  of  thefe  analyfea  at  have  had  fm 
theit  objed  the  types  of  the  four  fpccies  admitted  by 
Bournon,  three  have  given  fenfible  ditfcrencoii  io  iba 
quantities  of  copper,  arfenic  acid,  and  water,  Thefe  ana 
correfpond  with  the  fTrii,  third,  and  fourth  fpecicji.  An 
analyfis,  made  on  the  fecund  fpeciei,  gave  only  copper 
arfenic  acid,  without  water.  Thus,  foppofing  tbat  the 
tions  between  the  quantities  of  the  tlircc  prtnciple%  contai 
in  the  roodificattons  which  Mr.  Chenevix  calls  arjauaiet 
hidrate  qf  copper,  conAitiile  true  Hmitfi^  and  that,  in  the 
dificalion  which  he  calls  Comply  arfeniate  qf* c^pp^r,  the 
of  water  depends  on  the  nature  of  the  fubftance  iirdf;  wt 
IbaDi  in  this  tefpecl,  iind  an  agreement  between  the  refuUt 
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*  f  have  a  hmclliform  cryftal,  on  which,  inftead  of  a 
bevil,  the;«  are  two,  fituattd  in  contrary  diie^iout  on  the  fidetj 
th«  f;imc  cdgr;  but  they  arc  too  fmalJ  for  it  to  be  pofltbk  to  del 

nine  the  pofiuoiu  cxTi^Uy, 
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•Balyfis  and  ihofe  of  cryftallography,  very  favoarable  to  the 
fttbdivifion  of  the  mineral  in  qaeftion«  into  foar  diftind 
fpecies*       *" 

But  Cit.  Vauqaelin,  on  analyiing  a  piece  of  lameniform  ar- Vauqoeno^t 
feniated  copper,  whofe  cryftals  were  quite  frefli,  obtained  a  J^^i^^Jm  „* 
very  different  relation  between  the  quantities  of  the  three  prin*  UtuMt  & 
•pies*.    His  refult  was  as  follows : 

Oxide  of  copper       •           .           •  sd 

Arfenic  acid      -            -            -  •43 

Water        ....  17 

Lofs           .           •           «  «       1 

100  - 


It  ii  remarkable  in  this  cafe,  that  the  quantity  of  acid  ex* 
Ceeds  that  of  the  copper,  while  in  the  refult  obtained  by  Mr« 
Chenevix  it  forms  only  a  little  more  than  a  third  of  the  quantity 
of  copper.  It  is  not  therefore  evident  that  the  limits  indi* 
cated  by  this  celebrated  chemift  are  effential  to  the  fubilances 
analyfed. 

The  experiments  of  the  fame  philofophen  on  the  capillary  and  of  the  cc« 
cryftals,  offer  differences  not  lefs  ftriking.    According  to  Cit^^Uvy  cryfUs^ 
Vanquelin  thefe  cryftals  contain, 
•■> 

*  Mr.  Chenevix 9  in  his  memotr»  gives  a  paflage  from  a  letter 
which  Citizen  Vauquelin  had  written  to  him,  and  in  which  he  in- 
ionned  him,  that  having  analyzed  cryftals  of  the  lamellifbrm  va« 
riety,  he  found  that  they  were  compofed  of  59  of  oxide  of  copper 
and  41  of  arfenic  acid.  Mr.  Chenevix  adds,  that  the  great  dife- 
ence  between  this  refult  and  that  which  he  had  hirafelf  obtained 
from  the  fame  fubftance,  induced  him  to  repeat  his  analyfit  with 
great  care  and  attention,  and  that  he  conftantly  fbvnd  the  lame 
proportions  of  oxide  of  copper,  arfenic,  and  water.  It  tt  very 
probable  that  this  refult  announced  by  Cit.  Van  qvelin,  and  fo  dif- 
ferent on  the  other  hand  from  that  now  given,  was  obtained  in  a 
firft  eflay,  or  that  this  chemift,  when  he  wrote  to  Mr.  Chenevix» 
tnifted  to  his  memory,  which  was  not  fo  faithful  as  it  generally  is. 
However  that  may  have  been,  the  only  refult  avowed  by  Cit  Vau- 
quelin is  that  we  now  publith,  and  which  he  hat  ialbted  in  tht 
Jotirnai da  Mnes,  No.  55,  p,  562. 

02  Sifeji 
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Silex        ...  -  2 

Water  -  -  .  -     5 

Arfeniate  of  iron  -  -  -  ^  to  S 

Arfeniate  of  copper    -  .  .86 

100 
This  cliemift  addn,  that  if  the  arfeniate  of  copper  did  not 
contain  any  foreign  matter,  it  would  be  formed  of  aboat  69 
parf«  of  oxide  of  copper  and  31  of  arfenic  acid. 
Kbproth*!  ana-      We  have  another  refult  on  the  fame  fiibjed,  obtained  bj 
'y***  M.  Klaproth,  whofe  labours  have  concurred  fo  advantageoaflj 

with  Ihofe  of  Vaaqueirn,  to  procure  an  exaft  knowledge  of 
the  coropodtion  of  minerals.     His  refult  gave^ 

Oxide  of  copper               -            -  50.62 

Arfenic  acid               -            .             -  45.00 

Water    -             -             .            •  3.50 

Lofs       ....  88 


I 


lOO.OO' 


The  quantity  of  copper  h  nearly  the  fame  as  in  Mr.  Cbenc 
vix's  refult ;  but  on  one  fide  we  find  4-5  of  acid  with  3.5  of 
water,  and  on  the  other  only  29  of  acid  and   18  of  water; 

winch  is  very  different. 

Borules,  we  need  onlv  keep  to  Mr.  Chonevix's  own  refults 

to  find  diificullies  and  caufes  of  uncertaint)  ;  for  while  this 
Mr.  Chenevix's  celebrated  cliemifl  obtained  a  very  ror.fible  quantity  of  water 
refults  do  not      ^^^^^  ^j,g  capillary  cryllals  and  the  mammellated  maOes  thefe 

agree  Witl  of  ... 

t»»ole  of  M.  de   two  modifications  were  conlidered  by  M.  de  Bournon  as  limple 
liuurnon.  varieties  of  the  third  fpocies,  which  is  the  acute  oflahedron, 

and  which  gave  only  copper  and  arfenic  acid  without  water. 
Further,  if  the  anal)fes  oi'  the  capillary  cryftals  and  of  the 
mammelialed  njafUs,  are  coiT)partd  with  that  of  the  crytlaU 
in  Irihcdjal  pr^fms,  it  will  be  (een  that  the  dilRrences  do  not 
exceed  ihofe  which  are  frequently  met  vviili  between  the  ana* 
I)res  of  feveral  pieces  which  evidently  belong  to  the  fame 
fpecies  of  mineral. 

I  add,  that  M.  de  Bournon   fcems  to   have  had   more  au. 
Ihority  lor  confidering  the  ca])illary  tr)fia!s  and  llie  niammel- 

•  AJiiinons  a  la  Cvnn'ijfance  chimi'.ua  Jcs  MifiJ'HUX,  p,  \9Q. 

ialcd 
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fated  concretions  as  £mple  varieties  of  the  acute  odahedron, 
lince  he  indicates  the  intermediate  modifications  which  con- 
sed  thefe  varieties  with  their  type ;  fo  that,  according  to  him, 
there  are  cryRals  whic!i  are  perfe^ly  determined  in  one  part  of 
their  length,  and  fibrous  at  their  extremity. 

M.  de  Bournon,  doubtlefs  (Iruck  with  the  exception  which  A  fifth  fpedet 
the  agreement  between  the  two  fciences,  announced  by  Mr.  ^ 
Chenevix  and  himfelf.  Teemed  liable  to,  in  this  inftance,  has 
finceinferted  in  Mr.  Nichoifon's  Journal  *  a  note,  in  which  he 
propofes  to  eftabliifa  a  fifth  fpecies  of  arfeniated  copper, 
compofed  of  the  capillary  cryftals  and  mammellated  mafles, 
which  feems  to  operate  lefs  in  removing  the  difficulty  than  in 
bringing  it  to  light. 

It  cannot  be  denied  that  the  modifications  of  arfeniated  cop-  Eztemal  d!fi«M 
per  offer  fenfible  differences  in  their  afped,   their  ^''l^^'or  *"!^^J^i-j 
forms,  and  their  colours.     M.  de  Boumon  alfo  indicates  fome  atone  as  evMeact 
in  their  hardnefs  and  in  their  fpecific  gravities.     But  the  ^  •  «*'•*"«»*-» 
reduction  of  natural  beings  to  the  fmallefl  poflSble  number  of  ^^^^' 
fpecies,  really  diQind,  is  an  advantage  of  fuch  value  to  fcience, 
which  it  perfedionates  by  fimplifying  it,  that,  before  feparating 
fubftances,  according  to  thofe  diverfities  which  feem  to  be  at 
variance  with  the  relations  which  they  otherwife  have,  and  be- 
fore feeking  particular  fpecific  names  for  them,  which  would 
be  necefiary,  all  the  means  of  afcertaining  that  tlie  diverfities 
in  quefiion  are  not  purely  accidental,  (bould  be  exhaufted.  Even 
though  the  refearches  which  Hill  remain  to  be  made  for  the 
accomplilbment  of  this  objed^  (hould  have  no  other  eSe€i  but 
to  caufe  the  difappearance  of  one  fingle  fpecies,  admitted  by 
the  two  celebrated  men  whofe  refults  I  have  fet  forlh^  from 
the  fydem,  they  will  not  be  unprofitable  to  the  progrefs  of 
mineralogy. 

%♦  A  reply  communicated  by  the  Count  de  Bournon  will 
appear  in  our  next. 

•  Philofophical  Journal,  ntw  Series.  VqI.  VII.  p.  577. 
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fvadfet  thfouuh 
th-  p«iticle»  of 
Jiiii.U ;  dutcur* 

fb«c  dit  dk  dSvr 
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Ib^a  account  for 
•II  the  phc. 


feive  best  vfry 
mnmetcn  and 


t^ani  q/'  ^/^^  condK^'Hg   Fi^uvr  in  Ftuidt  wUn 

HcaU      f^ClT.  BtJlTBOLLkT. 

(Concluded  from  page  1 40,J 

1   AM  of  cpinton,    thai  the  experimenU  of  ^icUoii 
Thonapfon^    and  ot  Murray,    leave   no  doubt  on  tbe^' 
hmnicaiion  of  heat  between  the  particles  of  liquklt ;  foate 
ihem  (bow  that  the  motions  of  the  folid  lorpufculn  wh 
are  agitaleJ  in  a  liquid,  may  oiten  midead,  with  refped 
the  currents  which  are  believed  to   be  pcrtcplible  :   but  Ih 
exii^ence  mud  not^  for  Um  reafont  be  denied^  when  a 
ference  between  the  fpeciiic  grevitiet  is  fuddenfy  efla 
and  when  tbe  heat  is  communicated  at  the  tower  part  o( 
venWl.     The   others  prove  that  the  communtcalion'of  beat 
may  be  made  through  a  liquid  in  which  no  current  can 
fuppofed  to  tranfport  it  immediately  lo  a  folid  body,  ami 
prove  Uiat  liquids  are  polTelTed  of  a  conducing  faculty  w 
differs  in  its  inteyfity;  but  it  is  not  to  be  inferred  froiD 
that  the  locomotion  of  the  particles  o^  liquids  does  not 
tribute  to  eOablifli  an  equilibrium  of  temperature  more  fpeedily: 
it  is  even  probable,  that  Ujc  latter  fffc^  is  generally  tbt 
great  c  (I. 

The  foregoing  con fi derations,  into  which  I  have 
the  application  ol  ttie  faculty  of  communicating  heal 
to  all  bodies,  of  the  conducing  di^crence,  and  of  tbc 
fpeedy  diliribulion  of  heat  b)  means  of  the  difference  of 
fpccific  gravity  which  it  introduces  Ijelween  the  particles 
fluid,  fcem  lo  mc  to  ac(ount  for  all  the  phenomena  wbich 
difcernment  of  Kumlbrd  ha*;  n^ade  public. 

Thefc  confjderations  lead  me  to  an  opinion  very  djfli 
from  his ;  il  is  known  with  what  rapidity  the  therm 
or  air  thermometers,  indicate  the  variations  of  tem 
Pidlet  could  not  obferve  a  fecund  of  diflerence  between 
elevation  of  a   thermomclcr  of  this  dtTcfiplion,    and    I 
etnaimiion  of  radiant  heat  by  a  body  placed  at  a  diHance 
ha«  been  oblervedt  Uiat  aeiodats  cxpexience  a  Juddco  S 


ft 


b^ 
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lion  by  the  appearance  of  Ihe  fun  •;  thefe  phenomena  fcem 
to  me  to  indicate  that  the  «1aflic  fluids,  far  ffom  being  bad 
€ondu^ors«  on  the  conlrar)«  receive  the  temperature  of  other 
Ixxiies   very  quickly;    for,   can  it  be  fuppored  that  all   the 

rttcles  of  the  gas  take  Ihe  temperature  which  they  acquire 
by  the  conta^  of  the  covering  of  the  balloon  alone,  and  how 
can  it  be  conceived,  that  the  lower  particles  which  are  con* 
tiguous  to  that  portion  of  the  covering  which  does  not  receive 
the  folar  emanation*;^  (hould  be  carried  towards  that  which  is  ex* 
pofed  to  it  ?  And  iince  Ihefe  particles  at  each  conla6^  only 
receive  a  part  of  the  temperaUire  to  which  they  attain^  wbat 
a  procUgious  whirlwind  muH  there  be  fuppufed  to  be  in  tfie 
ga.I 

it  appears  to  ine,  that  the  claflic  fluidity  inHesd  of  being  The  Aovr  t^» 
bad  Londuftors,  poflefs  ihh  properly   in  a  high  dtgiee,  *^- I'^fj^^jjj!? 
though  Ihcy  probably  differ  from  each  otiier  in  this  refped  ;  cntird  to  IboM 
and  if  air  which  is  confined  produces  eifeds  which  feera  to 
prove  the  contrary,   they  are  owing  to   fome  circumllance 
which  modi/ief  this  property. 

1  lln'nk  it  is  probable,  that  this  circuinnance  if  (he  Hate  of  The  gat  i»  pro? 
compretlion  produced  in  a  gas  whi*  h  cannot  acquire  a  dilata-^'^'^r  vrtmttd 
tion  lutiable  to  the  temperature  it  receives ;  we  have  leen  that  beat,  bec*ufc  it 
calonc,  in  combining  with  the  gafes^  only  raifei  the  tempera-  «aniioi «p«od ia 

re  becaufe   llie  dilatation   meets  with  an  obftacle  (107); 


hence  it  refult^,  that  the  further  the  air  h  removed  from  the 

flatc  of  dilatalion,  which  it  fliould  have*  to  be  inequilibriuia 

of  temperature,  (he  greater  refiftunce  will  it  oppofe  to  the 

j^H combination  of  tlie  caloric,  and  the  more  will  tt  lofe  of  its 

^HconduAing  faculty,   fo  that   the  air  which   would   tak«  the 

^|teirperalure  of   the  furrouoding  bodies   with   facility,    if  it 

^■could  acquire  fuilable  dimenfioni}   under  a  given  pretTure^ 

becomes  a  worfe  and  worle  condu^cr  in  proportion  as  it  re- 

^■eeives  a  temperature  farther  removed  from  (he  dimcnGoni  * 

^Pwhich  it  can  take*     The  air  then  experiences  an  eiTv^it  which 

may  be  compared  to  that  of  a  body  in  which  the  turce  pf 

cohedon  obflrutis  the  action  of  a  liquid,  wtiich  can  c04.'£t  its 

folution  as  foon  a^  this  obflrudion  begins  *o  be  diminiihcd. 

Thi»  explanation  is  applicable  to  the  coiifervaUve  property  The  efed< 

eider  <iown. 


if  heat,  which  Rumford  has   proved  to  l)clong   to   tijc  ail 

rbidi  adherer  to  particles,  fuch  as  ihofe  o('  the  eidei-down  $  ^r^vem  the 


kc. 
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thif  ftlronly  adheres  by  a  inie  ansnityi  i^hidi  probabfy  rodac^ 
tti  Himenfioti5,  oral  lead,  oppolrs  it«  dilatation;  luid   tl' ibe 
i^'ater  can  drive  it  oW,  it  is  only  bcc^iufe  it  coiubiti€«  wilb 
thefe  ruhllaiiiccxj  nnd  adheres  to  ihrir  furfiice  ^ 
fo  (hat  the  air  will  thi-n  fxperitftice  the  fame  t . 
adion  of  the  affinity  of  the  bodies  to  which  it  is  adhi 
at  IS  produced  on  iti  claftic  effort,  by  the  fpace  wiihm  whi 
It  14  coohnedf  and  in  vrhtch  it  receii*cs  a  higher  tcmpcrati 
without  havinp  ihc  power  todtlate* 

TJios  the  cbAic  fluids  whi^h  dilate  much  more  by  a  fimil 
'  change  of  temperature  thao  )iquid»  and  fohd*,  mutt  bave 
corrclponding  fot'ulty  ot'  entering  more  c^filj  into  combii 
•in>rn«rtd;rpof^a^,^ji,  ^illj  caloric:  ihcy  offer  but  liule  rcfiitance  to  romj 
fion ;  ihcy  heal  by  the  rcdu^ioo  o(  their  volume  i  atid 
cool  when  they  dilate  :  do  not  Ihefc  effeds  announce  a  gt 
difpotiiion  to  combine  with  caloric,  or  to  abandon  it,  aud 
receive  different  degrees  of  faluration  from  it  ?  and  ni 
Ihelef*,  according  to  the  opinion  of  Rumfofd,  there  roufl 
ati  infurraountable  barrier  between  the  molt  ditlant  lem] 
lore*,  of  die  different  parlicie^  of  a  ga$«  when  the  pai 
do  not  meet  with  a  foltd  body. 
The  ftme  d«e-        ^*  '*  potable,  thai   licjuid  fubn^nces  may  be  much  hciU 
tx'tnc  tppUrd  to    calculaled  to  condufi  heat  than  when  llicy  art*  in  a  fulid  (laK 
SuddciTiLcurou- *^®  properlies  of  the  reciprocal  affinity  which  produco 
lation  or  abforp-  (jon,  fcem  to  poiul  this  out :  for  fincc  ihix  aftiiuty  » 
h  w.iduat*^"'''^'^*''*^****"'  }|  will  tffcr  an  obfiacle  to  the  combine 
htxta  Una  Kc,  caloric  :  this  relifiance  to  its  inirodu^ion  is  alio  proved  by 
**•  quick  accumulation  which  is  made  of  it,  as  foon  a*  the 

of  ccrhiTi<;n   is   dtftrou'd,  lo  that  it  is  oppcfcd   to  tht 
bamtjon  of  Caloric,  a*  well  a»  to  that  of  other  fubliftncct; 
ladl^    water    feems   to   take  the  con  moo   lcn)pciaiure 
eafilyj  independent  of  the  Icroinolion  of  \H  partictcft, 
ice,  which  i*   a    ^ery  bad  ccr-dL^or,  arid  il  i         '      '.  fr 
this  d)tfercnc4.%  that   ice,  and  all  tlie  (ofidfi  vn  .  lo 

liquid  Hate,    liquefy    at  the    furiace,    indcad  of    taking 
common  temperature. 

]  only  offer  thcfe  la(t  explanations  8!iccnjc^urc«»  which 
inviff  tv»  experi  ijicrital  enquiries  on  a  fubjtd  which  is 
jl^ii^ffcrcnt  Lo  chetuical  theory. 
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A  Memoir  on  the  Movements  which  certain  Flttidt  receive  from 
the  CofUaStqf  other  Fluids  *.  By  J.  Draparnauo,  Curator 
and  PrqfcJ/br  qf  Natural  Hifiory,  at  the  Medicinal  School  of 
MmUpelier, 


HAD  obferved  tliat  alcohol  attacks,  and  finilhes  by  even,  £xp«Jn>«atoo 


I 

at  length,  deftroying  the  calcareous  covering  of  the  mollufcae,  Ucohoi'wbJch 
which  are  pat  into  it  to  be  preferved.  Suppofing  that  this  led  to  the  dif* 
might  arife  from  the  alcohoii  particularly  that  which  is  not  ^^^^^ 
well  re^ified,  containing  a  little  acetous  acid,  I  put  a  little 
tin^ure  of  turnfole  into  a  gtafs  cepfule,  and  poured  into  it  a 
a  few  drops  of  alcohol.  The  tincture  did  not  change  colour^ 
but  to  my  great  furprife  it  moved  towards  the  circumference 
with  great  vivacity,  leaving  the  bottom  of  the  capfule  un* 
covered  :  when  it  had  reached  the  maximum  of  difperfion,  it 
returned  again,  and  covered  the  bottom  of  the  velfel  which  it 
^ad  abandoned.  It  is  evident,  therefore,  that  miflSng  what  I 
fought,  I  found  that  which  I  did  not  feelc,  which  frequently 
occurs  in  the  courfe  of  experiments. 

This  curious  experiment  induced  me  to  make  a  multitude  Prevoft't  mm* 
of  others,  and  to  try  a  great  number  of  fubdancei!.     At  the  emanations  of 


moment  of  putting  theie  experiments  in  order,  and  of  com-  odonnci 
poling  this  memoir,  I  recollected  having  read  that  M.  Btneai^ 
Prevofi  had  produced  this  repulfion  of  water  by  means  of 
volatile  oils,  and  even  of  many  folid  odorant  bodies.  I  there- 
fore confulted  the  two  memoirs  which  this  ingenious  phi- 
lofopher  has  inferted  in  the  Annals,  and  whotie  fiibjed  is,  Ihe 
methods  of  rendtring  the  imovations  qf  odotartt  todies  ft  nfible  to 
the  fight  f .  Although  my  experiments  were  made  with  another 
view,  1  pafs  over,  in  lilcnce,  all  which  are  conformable  to 
ihofe  of  M,  Preroft,  and  which  I  made  by  employing  the  fame 
fubftances :  I  (hall  only  (peak  of  thole  which  differ  from  his, 
cither  in  the  refults  obtained,  or  in  the  means  emplo}ed. 

1.  If  a  thin  Dratum  of  water  is  put  on  the  bottom  of  a  Adion of akobol 
veflel,  and  a  drop  of  alcohol  is  brought  to  the  centre  of  this  ^  ^**'' 

*  From  the  Annalcs  de  Chimie.     Fru£^idory  An.  XU 
t  Aniialei  de  Chimie.  Tom.  XXi.  ct  XXIV. 

flratum. 
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flnlfim>  wilh  s  glafs  rod,  the  water  Hie*  In  no  milantwMi 
viwcit) ,  leaving  ihe  boitom  of  ih#  vcffel  uncovered ;  wha 
it  has  reached  the  masdnium  of  difperfioo  it  rctanWf  Mid 
covers  again  liie  bolioni  of  iSe  vettel  which  it  bad  qoilled. 

^  I  calt  that  part  of  the  veOel  which  ii  abaiKhmcd  hf  the 
water  the  dijk  of  dijprrfim.  In  the  preceding  exporoMDli 
thi»  dt(k  (how»  a  perfcs^  drynefsand  all  ilt  natural  fiolifb. 

3.  The  repalfion  become*  Icfs  confidcnible,  and  thedi/k  of 
difpcrfion  finaller,  in  proportion  as  tbc  expei iiiicnt  i«  repeated 
in  the  lame  t«  liter.  TTii*  arifes  £roQi  tbc  water  becoming  gra- 
dually faturated  with  alcohol. 
the  1.  TUe  nature  of  the  velfeU  hai  no  influence  on  the  prectd- 
ing  experiment,  nor  un  tbofc  which  follow.  The)  lake  pitcc 
equally  in  vetTcls  of  parceialn,  eartherB  ware,  glaf*  or 
icetal. 

5.  Tbc  form  of  the  vclfeh  has  much   inaaence  oo  the 
fecund  period   of  tbe   phenomenon,  that  is  to  hy%   on  tin 
return  of  the  water,  ajvd  ou  the  di/appcarancc  of  Uie  dj 
ui  difperfioQ. 

\(  (he  veflcl  is  a  little  concave,  the  water  alwayt 
back,  and  covers  the  bottom  of  the  vc(fel  again.     It  will 
obvioos,  that  this  iMhe  neccilar}'  cfltdof  it*  gravity. 

It  the  vclfcl  i&  flat,  the  water  only  nturn*  when  tlie  diik 
difperfion  baa  not  attained  loo  great  a  diameter. 

If  ihc  bottom  ot  the  veflcl  is  a  little  convex,  the  w%Xtx 
does  not  return  after  having  been  difpcrfed,  and  it  mofi  be 
evident,  that  to  do  fo  it  would  ad  contrary  to  llie  OpCTfttk^l 
of  il£  own  gravity*  ^^ 

ti.  Being  dcfirous  to  render  the  obfcrvation  of  the  motiona 
of  Ihc  expelled  |[)uid  caGer  and  more  perfcd,  I  fubtlitui 
tlrduie  of  turnfolc,  which,  as  i^  known,  h  only  wai 
coloarcd  by  turnfole,  for  pure  water.  The  rtfuli*  were  t 
fame,  but  much  more  fenfiblej  and  I  could  then  read: 
diiiirguifn  an  undulating  or  trembling  motion  on  the  inter 
edge  of  tbc  water  which  furrounds^  the  dilk  of  difpcf fieri;  • 
motion  which  proven  the  continual  eml^on  of  the  alcoliol 
p2rltc!es  againfi  th'is  interior  edge,  and  determines  the  rem 
of  the  water. 

7.  But  to  complete  the  proof  of  Ihe  explanation  whii 
have  juft  given  of  tbe  phenomenon,  it  was  alfo  nrceflary 
render  the  motions  of  Ihe  impelling  fluid  (enable  :  X  I 

by 
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bjr  ia  ■Mlogoot  procefs.  I  cokwred  alcohol  bjr  mcani  of 
tttmible ;  wkh  this  fabftance  it  takes  a  very  beautiful  colour 
which  is  not  at  all  fimilar  to  the  violet  blue  of  tindure  of  turn- 
fole,  but,  on  the  contrary^  is  of  a  very  vivid  blue«  analogous 
to  that  of  indigo,  or  proifian  blue*  I  then  wetted  the  bottom 
of  a  plate  with  pure  water,  and,  with  a  glafs  rod,  brought 
a  drop  of  this  coloured  alcohol  to  the  centre:  the  water  was 
driven  back  wilh  vivacity.  In  the  centre  of  the  dilk  of  diA 
perfion  was  a  blue  fpot,  formed  by  the  coloured  alcohol,  and 
the  reil  of  the  diik  was  while  like  the  bottom  of  the  plate. 
But  the  proof  of  the  adual  continual  emiffion  of  the  coloured 
alcoholic  particles,  is  that  as  the  water  retired^  its  internal 
edge,  which  touched  the  diflc  of  difperfion,  became  more  and 
more  of  a  violet  colour,  analogous  to  that  of  tindure  of  tum- 
ible  prepared  with  water.  It  is  evident,  therefore  that  in 
natural  philofophy,  fa£ts  are  explained  by  fads,  and,  that  this 
experiment  confirms  the  confeqnence  I  had  deduced  from  the 
precedmg  experiment. 

8«  If  the  plate  is  wetted  with  the  alcohol,  and  a  drop  of  Water  does  not 
water  is  put  into  the  centre,  the  alcohol  does  not  experience  "***  "cohol. 
any  motion ;  the  drop  of  water  flattens,  it  retains  its  orbicular 
form  for  fome  moments,   at  length  it  finidies  by  Ipreadiug 
irregularly,  mixing  wilh  the  alcohol,  and  uniting  with  it. 

9.  If  the  bottom  of  the  plate  is  covered  with  a  very  thin  Oil  ii  impelled 
(Iratum  of  olive  oil,  and  a  drop  of  alcohol  is  brought  lo  the  Jjjo"  Aowly  tha« 
centre,  the  oil  is  repelled,  though  more  flowly  than  the  water 

on  account  of  its  vifcofily,  and  the  bottom  of  the  plate  is  h(i 
dry. 

If  the  flratum  of  oil  is  too  thick,  it  will  not  quit  the  bottom 
of  the  plate,  and  ihe  expanfive  motion  of  the  alcohol  takes 
place  only  on  (he  fuperfices  of  the  oil. 

10.  If  a   Biorlel  of  the  frefli  rind  of  lemon  or  orange  is  The  cflVntial  oU 
placed  in  the  centre  of  a  wetted  plate,  the  water  is  fciilibly  ^^  ^*"^°  ^' 
repelled,  and  the  dilk  of  difperfion  is  agreeably  tinged  with  ducirrepuifiM^,* 
the  prifmatic  colours,  which  depends  on  the  difengagement  ol  •*"'  »»eakcr. 
the  efTential  oil.     But  this  motion^  has  not  nearly  fo  much  in- 

tenfity  as  (hat  produced  by  means  of  alcohol. 

11.  Convinced  by  the  preceding  experiments  that  every  The  affinlTy  of 
volatile  fluid  at  (he  almofpheric  prtfTure,  \%as  capable  of  pro-  ««n«nonia  lor 
ducing  (his  repulfive  movement,  1  limplovtd  liquid  ammonia.  u,*i^uifivr^ 
I  therefore  wetted  the  plate  in  the  ufual  manner,  and  brought  a£iM>n, 

a  drop 
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a  drop  of  volatile  alkali  to  the  centre.    What  was  nj  fnrpijfe 
to  obfervc,  that  the  flighted  motion  was  not  manifefted  in  the 
i%ater ;  I  however  ful'pcfied  thecaufe,  and  believed  that  this 
apparent  anomaly  was  owing  to  the  ammonia,  which,  having 
a  very  great  afHnity  with  water^  combined  with  it  at  the  inftant 
of  their  contaft. 
i»hich  was  ei-         12.  I  rcTuIved,  therefore,  to  fubHitote  a  fluid  to  the  water, 
crcifed  in  olive    ^j,j^,h  |,ad  kU  affinity  with  ammonia,  and  I  chofe  olive-oil, 
which  I  had  at   hand.     I  again  covered  the  bottom  of  the 
plate  with  a  thin  layer  of  this  oil,  and  brought  a  drop  of  the 
ammonia  to  the  centre :  the  oil  was  inOantaneoufly  repelled, 
as  it  had  been  by  the  alcoliol. 
Ammonia  does         13.  If  the  plate  be  wetted  with  alcohol,   and   a  drop  of 
"**'*l^^*  ammonia  is  put  into  the  centre,  the  alcohol  is  not  repelled, 
the  drop  of  ammonia  flattens,  and  the  two  liquors  evaponte. 
I  thought  I  perceived  a  flight  tremulation  on  the  edge  of  the 
drop  of  amnr.onia. 
but  alcohol  re-        14.  If  the  plate  be  welled  with  ammoniat  and  a  drop  of 
pels  aommDia.     ajj-Qhol  is  brought  to  the  centre,  the  ammonia  is  repulfed  like 
pure  water.      It  appears,   therefore,  fiom  this  experiment, 
and  the  preceding,  ihat  the  horizontal  or  lateral  force  of  es- 
panfjun  of  the  alcohol  is  fuperior  to  that  of  the  ammonia, 
Ofive-oiland  |5.  A  drop  of  olive  oil  put  iuln  a  uctlcd  plate,  did  net 

lepulfivn^on.  P"'«'"<^^*  any  motion  in  tl.c  water.  It  was  the  tame  with  waler 
b(';it  up  with  oil  to  llic  cor.fi r.cijcc  ul  ai.  ui:|;iicr.t.  3/.  Fnir^i 
in  his  memoirs,  (cenis  to  am*oi;nce  lelu'is  »<biaincd  with  the 
ii\ed  oils,  which  arc  conlrury  to  my  exj  trimexils,  and  par- 
ticularly to  thele. 

I  tliijil  not  enlarge  faril;(r  on  cxperinents  which  fome  may, 
peiliaps,  think  more  cuiicus  llian  uklui.  But  v\ hen  the  at- 
tratlivc  jowers  of  )eli(.w  an  her,  or  ol  the  loaufionc  were 
tlrft  tibfervec],  nrillur  il;cir  ip  pnriance,  nor  IJjc  aftonifiiing 
difcovcrics  to  which  ihc)  have  fince  led,  werelufpeOed. 


Later 
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XIV. 

Later  from  Mr,  Cutrbertson  reJpeQing  hii  Gatoomc  and 
Ek£tric(d  Experiments, 

To  Mr.  NICHOLSON. 
Dear  Sir, 

J.N  confequence  of  the  note  which  you  have  been  fo  obYigmg  Introduabn. 
as  to  add  to  my  letter,  addrefled  to  Dr.  Pearfon,  inferted  in 
your  Journal  for  this  month,  I  have  to  fay,  that  the  troughs 
were  ufed  coilateralfy :  I  fhall  now  be  happy  to  fee  your  re- 
marks. It  ap()ear9,  that  I  ought  to  have  been  more  explicit, 
and  therefore,  I*  beg  leave  to  offer  the  following  additional 
obfervations  ♦. 

The  two  lad  mentioned  experiments  in  the  letter  alluded 
to,  were  compared  with  common  electrical  difcharges,  with 
a  view  to  prove  what  quantity  of  coated  glafs  would  be  re* 
quifite  to  ignite  the  fame  lengths  of  wire. 

Two  jars,  each  containing  about  170  fquare  inches  of  coated  n*J*"J^t"^  ^f 
furface,  were  fet  to  the  condu6lor  of  a  ^^  inch  fingle  plate  wire  by  jars. 
eledricat  machine,    with  my  univerfal  ele^rometcr  loaded 
With  31  grains,  (fee  Quarto  Journal,  Plate  XXII.  Vol.  II.) 

*  I  ought  certainly  to  have  mentioned  the  arrangement  of  the 
troughs,  and  likewife  I  ought  not  to  have  faid  fo  vaguely,  that 
double  quantities  of  galvanic  fluid,  onl}^  bum  double  lengths  of 
wire,  becaufc  I  am  ftrongly  of  opinion,  that  the  reafon  why  gal- 
vanic difcharges  from  troughs  do  not  a£i  upon  metals  in  the  fam« 
ratio  as  common  eleflric  difcharges  do,  proceeds  from  ibme  defe£l 
in  the  arrangement,  and  alfo  conftru^lion. 

I  find  in  my  notes  of  improvements  for  the  Cth  of  June,  1803,  P''®  ^^  ^*'8' 
that  I  had  made  a  pile  of  \6  pairs  of  plates  of  10  inches  diameter,  P'*^^'* 
and  that  eight  of  them  laid  upon  each  other  in  the  ufual  manner, 
with  cloths  v<retted  with  diluted  muriatic  acid,  burned  one  inch  of 
wire  of  1- 193th  part  of  an  inch  in  diameter,  and  that  16  pairs 
burned  four  inches  of  the  fame  wire.     This  experiment  was  re- 
peated  on  the  8th  of  June,  with  the  fame  refuit,  with  rcfpcfl  to 
metals,  but  gave  f^rong  and  loud  fparks  from  metal  to  metal,  fuf-  very  !ou4  pi- 
ficient  to  be  heard  at  300  yards  diftance,  which  refuit,  I  IkIIcvc,  ^*"^^  f?^^^ 
has  never  been  obtained  from  troughs,  foas  to  be  heard,  indeed,  at   - 
any  diftancc.     For  the  hit  experiment,  the  cloths  were  wetted  in 
a  ftrong  folution  of  muriate  of  ammonia. 

Eigl.t 


OALVAVIC    AHD    SLBCtKICAL    EXfiElltCtrTt. 


Eight  inctiei  of  iJie  fame  fort  of  wire  were  hid  in  ihe  cimij 
57  rcvolutioni  of  (he  plate  caafcd  the  eledrometer  lo 
charge  the  jar*  which  igniled  tii©  wire  pcrfe^ly,  at  b  tt 
ninth  experiment.     Then  fix  inches  of  the  wire  were  laid 
the  circuit,  and  the  abovt  B&nibcr  of  revolutions  caafe4  (I 
difchargCj  tiie  wire  being  cMagcrated   aud  fufcd  Into 
in  the  fame  manner  as  in  llie  eighth  experiment 
nwto       Hence  I  conclude,  that  5V0  fquare  inches  oi  coated 


SUSSty  ?n'***  properly  conllruQcd,  will  bear  a  charge  equal  to  a  gti 
J» and  i  pile.  battery  of  lOdO  fquare  inches  of  furfacc. 
Probability  ih«  The  refuU  of  the  above  experiments  gives  me  reafon 
wi^wiiU'i^CT^'"''*''  that  there  is  a  miftakc  refpeaing  the  d»a meter  of 
(lua  rticed.  wire  ignited  by  Mr.  Wilkinfon's  bitterieH  as  mentioned 
your  Journal^  Vol  V[l.  p,  297,  to  which  you  refer,  beca 
to  ignite  one  half  inch  of  ilcel  wire  of  cn€  fivcntieth  qf  an 
in  di<irmla\  will  require  a  power  fufficienl  to  ignile  J 20  i 
uf  wtrc  YTs  P^^^  ^f  ^"  *"^h  in  diameter^  by  common  elc^ 
difchargcs,  which  i«  a  power  equal  to  two  of  my  comm 
electrical  batteries,  (fee your  Quarto  Journal  Vol.  IL  p.  53J 

The  grcateft  power  of  CO  pain  of  6  inches  fquare 
that  ever  has  been  known,  was  that  of  igniting  If^       " 
wire  of  yy^  part  of  an  inch  In  diameter.  Mr.  W 
trough  of  100  pairs  of  plates  of  '^  incheK  fquare  is  of  m 
Icfi  furface,  and  as  he  fays,  it  is  a  lefs  favoorable  iize^ 
which,  and  from  the  above  experiments,  I  conclude,  ihatfui 
a  battery  has  not  the  povser  of  igniting  one  half  aa  inch 
wire  qf  one  Jcvcntieth  of  cofi  inch  in  diameter t  onlefs  gal 
difchargesafl  upon  metals  in  foroe  manner  different  to  com* 
eledtncal   difcharges,  but  with   which  I   am  unacquainted 
perliaps  Mr.  Wilkinfun  will  be  kind  enough  to  clear  u 
remark. 

I  am,  with  due  rcfpeft, 


Jun€  \9,  l«Ok 


I>ear  Sir,  Your  very  humble  Servaiit« 
JOHN  CUTHBERTSON. 
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CKemical  Eiaminatio/i  qf  ike  Ochroita,  a  Mineral  not  lutfierta 
tvcU  kaovm,  cantaining  a  2^«y  Earth,     By  Kl  a  f  r  ot  h  *. 

1  HE  rofTil  which  forrns  (he  fukjeft  of  (he  prefcnt  anal^HffBlAorjrcrche 
Hid  (o  which  1  have  given  ihe  name  of  ochroitet,  for  reafims  ^^ 
to  be  ftaled  hereafter,  is  found  in  the  mine  of  Bafnarles^  near 
Riddarhytla  in  Wenmannland. 

The  fifft  accoani  of  thii  mineral  we  owe  to  Cronitedt,  who  Hrft  oottcM  bf 
furnidied   a  defcrlption  of  i(,  (ogether  wiih  tliat  of  another        ***^^^ 
mineraL  found  at  Bifpbcrg  in  Delecariien  f.     Scheele  con* 
lidered  both  at  fpeciei  of  iron  ores,  and  give«  to  them  (he 
name  of  lapis  pondefofu?,  ponderous  flone^  ((chwerf^ein)  or 
luogrten,    which  he   defcnbes   in    his   mineralogy  a«  Urrtun 

iforne,  Urra  ^nadcm  incognita  intimc  mixtum  I,     He  lite- «««*  fumiaed  fcf 


ife  exa^mined  this  tungflen,  and  made  us  acquainted  with 
its  true  nature.  The  mineral  which  he  examined^  wat, 
however,  the  pearl-coloured  iungflen  of  Bifpberg,  and  from 
this  he  concluded^  thai  the  examination  of  the  (ungRen  of 
Rtddarhyita  was  neceirary»  coniidering  it  a  mineral  of  the 
fame  nature,  he  diilinguifhed  it  by  the  naxDe  of  rcddijh 
f      iungfien, 

^m  Soon  afterwards  D'Elhuyar  anatyfed  both  minerals,  he  and  D'^thuyar. 
^Preri^ed  (lie  anal)  {is  of  the  true  tungllen,  but  proved  that  (he 
Heonj«dure  of  Scheete  concerning  the  other  mineral  was 
founded  in  error;  tbe  refuUf  of  his  analyiis  (bowed  that  the 
ifoffil  known  by  the  name  of  reddifh  (ungilcn,  was  compofed 
^fcf  54  parts  of  nmei  24  of  iron,  and  22  (iliceous  earth*  From 
^mhat  follows.  It  wtll«  however,  become  obvious,  that  thii 
Hpinerat  contains  neither  lime  nor  lungllen,  but  a  new  earth 
^■litberto  unknown. 


External  Omra^Urt  qf  the  Ochroitet. 
The  colour  of  this  mineral  is  between  carmoifin  red,  clove.  E,ter«»l  tht/ 


brown^  and  reddirti-brown.     It  is  compa^,  breaks,  fplinrcr- '^^<^".  °f 

•  Gehlcn'f  new  J«omal  of  Chemtftry ,  Vol.  11.  part.  aii.  p.  aoj. 
f  TranfVflioni  of  the  Swedish  Academy  of  Siicsees^  1751*  p. 

X  And  alfo  in  Cronflcdt*s  Mineralogy  by  Magellfn,  VoJ.  I. p.  iS. 

king 
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tnf^  in  irreguUr,  not  very  (birp  or  angular  piece*.      li 
perfccHy  opaque.     Its  powder  tt  reddifb-gray.     It  ti  ool  ntf] 
hard,  but  hfiulc,  and  very  pundcroax. 

Its   fpeciAc  gravity  ti  4,660.     Cronfiedt  Aalet  il  to  bt 


Analyfii  ol  dkt 


a,  A  piecQ  of  the  minerftl  aftisr  h«vm|^  b«€fi  igmled 
rednefs  foil  2  per  cent.  lis  r«:ddifti  colour  bad  been  diaiO| 
lobro\vt).     Ii^  id  falfcfod  no  al 

b.  One  hiirii  i^  ol  the  fi[»eJ%  .d  minerd 
oiled  for  batf  an  hour,    loll  Hve  gratn<^      Its  ooloor  wai' 
cbftDged  to  a  dark  brown. 

B. 

a.  One  hundfH  g^raini  of  ochroilf  after  beiog  mixt  «Pi 
200  graini  of  carbonate  of  potadi*  were  flrongljr  igiitted^ 
maft  which  could  not  be  rcmlered  [luidj  wa^reddlT 
and  btittlc.  On  bt?ing  ditfiifcJ  (hroLigh  waler»  «&  \, 
obtained  foluiion  wa«i  rolourlef^.  Il  renrnined  pcrfc&iy  inm(< 
pareiU;  a  proof  timi  il  did  not  contain  tuogflen  oxide ;  Riiiafer 
of  (ilver,  mercury,  lead,  barylei*  fire*  proved  the  abfeocieof 
•cidfi. 

h.  The  infoluble  refiduc  of  the  la  ft  procefs  was  bovlrd  in 
nUro-mHriatic  acid,  the  (ilic<.*ous  earth  being  frpiira(cd«  tbc 
foTution  was  decompofed  by  pot^nif  aiui  the  whole  boiled  fett 
fomc  time.  The  alkaline  Huid  atier  being  neutralised  witii 
murintic  aeid^  and  then  mtogled  with  carbooate  i^f  polmd^ 


a 


m 


a,  200  graint  of  the  Bndy  pulverized  mineral,  W0re  firft 
boiled  in  two  uuii(C>  oi  ^id,  to  wliiwh  half  An  ua 

of  niiric  acid  wa«grjidy..  ',  and  thedij^eitian  coniifiQ 

fgr  fome  time.    The  vyhole  became  (hu<  di^glved  except 
f\\e%  comuined  in   the  mitierAl.    Its  qunntiiy  amooiHed  li> 
68  graihjs, 

6.  To  the  folwlion  obtained  in  the  bft  pfoccftg  <_  : 

of  arhimuiia  wa%  added  fo  fong,  till  no  iiermanent  pi 
waK  piuduied.  On  letting  fait  into  U  fticcinatc  iff  a 
a  crufdiy  precipiLato  lell^  whkh  vantOted  mffjLVk  o 


I   loT 
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Ing  me^ly  a  ^e  red  precipitate  of  fuccioate  of  iron* 
lit  beiog  colleded,    viaflied,  dried,  and  ilroDgly  ignited, 

led  nine  grains  of  oxido  of  iron. ' 
c.  The  flaid  thas  freed  from  iron,  and  now  colouflefs,  was 
i|acoropofed  by  carbonate  of  ammonia.  The,  precipitato 
Obtained  was  white,  and  weighed  168  grains,  on  being 
ifkpnved  of  water  and  carbonic  acid  by  beat,  its  white  colour 
aliimged  to  cinnamon-brown.    It  weighed  109  grains. 

d»  AQ  the  water  employed  for  wafliing  the  di£f«;rent  pre* 
Cipicatet  were  mingle4,  evaporated  to  drynefs,  and  the  am- 
(alt  volatilized ;  a  minute  quantity  of  a  muriate  was 
,  the  bafis  of  which  could  not  be*  determined. 
From  what  follows  it  will  become  evident,  that  the  cinnamon*  PmoEv  eirtiil 
precipitate  (c.)  which  furms  the  principal  part  of  the 
it  a  peculiar  earth,  diflind  from  ail  the  others  hitherto 
known.  The  charaderiflic  property  which  it  poflefles  of  ao« 
^utrtog  a  light-brown  colour  after  being  heated,  has  induced 
■Ml  tocall  it  ochroit  earth*,  which  may  alfo  ferve  for  the  omieral 
llAlf. 

Aooordiag  to  this  aaalyfit,  100  partt  of  the  ocbroite  of 
ftidderfaytta  contain  9 

CX:hroit  learth  .        •        •  54»50 

Silex  •        »        •        •        .        s^ 

Oxide  of  iron  -  •  •  •  4 
Water,  &c,(A.b.)  -  •  .  5 
Loft      ...*..     2 

100. 

Chara&eriJHc  ProperHet  qf  Odtroit  Earthy 

1.  Ochroit  earth  is  capable  of  combining   with  carbonic  Ochroit 

^d  during  its  precipitation  from  acids  by  carbonated  alcalies,  ':  y°^!' 

and  (Irongly  confolidating  a  portion  of  water.  Ki4« 

100  grains  of  the  earth  precipitated  by  carbonate  of  am- 
monh,  and  flrongly  dried,  \o£t  on  being  neutralized  by  nitric 
add,  23  grains :  100  grains  of  the  fame  earth  lod  after  being 
firongly  ignited,  35  grains,  100  parts  of  carbonate  ocbroite 
therefore  coniifts  of 

Ochroit  earth  •  •  •  •  m  65 
Carbonic  add  -        -        •        -25 

Water        .       -        .        -        -        12 

\  100. 

•  Prom  die  Greek  word  f^xg^t  (Havefcent,)  brownithydlow* 
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tXAMIKATlOK    Or    TUK   OCnitOtTEf^. 

2,  Ochroit  earth»  nfier  being  freed  ftom  cirbonic  acid 
water,  by  heat,  always  appears  In  the  form  of  a  cUpiaii 
brown  p>wder.  The  tnlehfity  of  the  colour  is  in  propoTliot 
to  the  heat  applied.  This  colour  is  not  owiug  to  tlie  prefeoct 
of  iron,  or  inangancfe,  ficc.  but  it  is  a  characlef  iflic  property 
of  the  earih, 

3,  Ochroit  earth  included  in  a  charcoal  crijc-ib]e»  and  cv* 
pofcd  to  tlie  heat  of  the  porceUui  furnace^  futTe  red  no  chao|i 
whatever* 

4.  NotfufiMett     4-,  Ufjjed  by  the  blow-pJpe,  it  becomes   phofi 
WtfloT^^'*  fufed  with  phofphate  ot  foda  and  ammonia,  il  becomes 

by  it,  without  edcding  a  folution  of  the  earth.     The  fait 
quires  merely  a  marbled  lemon  yellow  colour.      Borax 
likewife  no  chemical  eife^  upon  it.     This  fall  only 
mechanical  divifion.       The  earth  always  app^art 
through  the  borax  in  minute y?occ!//i. 

5.  Civei  10  un-     5.  Ochrott  earth  mixed  in  different  proportions  with 
pwetS'*a>lau*r*  flttJtes,  and  applied  for  painting  of  porcelain,  proved  unfi 

cefsfuL    The  painted  articles  were  light  brown,  but  the 
lour  was  not  uniform;  a  proof  Ihai  no  combination  bad 
effeaed. 

6.  Difficultly  6.  Ochroit  earth  combined  with  carbonic  acid  is  eaGly  ft 
fheeinh  be'**  *^*^'^  """^^  effervefeence  in  acids.  The  ta«e  of  the  folution 
pure  J  |»ut  rjfjlyvery  rough  and  aftringent.  The  concentrated  folution  is  of 
II  c«rtKknatfrd.     amclhyli  red  Colour ;  diluted  with  watcr^  it  beconaes  col 

lefs,  Ignilcd  ochroit  earth,  on  the  contrary,  is  diflficultly  fi 
ble  in  acids  in  (he  cold;  if  nitric  acid  be  employed^  tiio  ft 
tion  is  yellowiih  red. 

7.  The  combtiialron  of  ochroit  earth  with  fulpbunc   acid^ 
i^  cryftaliiksable.      The    figure  of    the    cryftals    fonned 
the  mafs  of  the  fluids  is  the  o€lahedron«     They  are  hca 
of  a  pale  amc'lhyft  colour,  and  difficultly  folublein  water; 
the  fulphate  of  ochroit  with  excefs  of  acid,  is  more  folubl 
llie  figure  of  the  cryflals  formed  on  the  fides  of  the  vellel, 
mfedle-dtaped,  radiating  from  a  centre.     They  are   more  U>» 
luble  than  the  former. 
Sufphitf  (*f  (ydn      *•  1^  *  folution  of  fulphate  of  foda  be  mtngled  with  a  foltt* 
dtCifiip^fesmur.  tion  of  muriate  or  nitrate  of  ochroit«  a  mutual  deconopofition 
It»m4teu  takes  place.     A  v%hile  infofuble  precipitate  is  formed,  confifl- 

Thr  infotublf      i"&o^  fulphuric  acid  united  to  the  ochroit  earth.     This  cora- 
fyjphatc  of  binatioa 


Kltr'c  acid. 


7.  SuTphsw  of 
ochroit  is  Cf<.(- 
l3iHixiibkr  and 

colmtr* 


i 


.  BJtAMIVATlON   OF   TtIB   OCBItOITES.  Q\\ 

Ikmmay  t>e  decoaapofed  by  boiling  it  with  double  its 'weight  may  be  dfcom* 
Vf  Gvbonate  of  foda.  By  this  means  ochroit  earth  may  be  J^lJ^  wi,^^"» 
(Obtained  very  pure.  foda  $  and  tbt 

9.  Ochroit  earth  is  lilewife  foIuWe  in  fulphureoas  acid,  the  ^rthf^taintd 
^blaCion  cryftallizes  in  needles  of  a  pale  amethyfl  colour.  ^.  Sulphureous 

10.  Muriatic  acid  dilTolves  ochroit  earth,  and  yields  cry-  *«<!  diflblvea 
Ms,  the  figure  of  which  is  the  prifm.    It  is  foluble  in  alcohol  ^y^j^^i^/ 
without  imparting  to  its  flame  any  particular  colour.  Muriatic  add 

12.  Acetite  of  ochroit  could  not  becryftallized,  but  yielded  j|Ij  crX>"««! 
■o  adbefive  mafs.  The  alcohol  S^^ 

13.  Nitrate  and  muriate  of  ochroit  is  decoropofable  by  car-  '"?*"  i*"  "** 
.  .  •  ,      .     ,.  1  '  .         .....       colour  flame. 

booated  earths  and  alcalies,   the  precipitate  is  roilk-white.  Acedte  of 

Alcaliet  and  earths  freed  from  carbonic  acid,  occafion  a  yel-  ^!^}  "°^  *T^- 

I -A.  ...  ^       talliiable. 

lowiA)  grey  precipitate.  The  nitrate  and 

14.  Pruffiate  oi  potafli  precipitates  ochroit  from  all  its  nen-  muriate  precJpU 
bnl  folutions,  milk  white.    The  precipitate  is  foluble  in  mu-  ^dllt^JT*" 
rialic  and  nitric  acid.*  and  bypniflaata 

15k  Tindure  of  galls  occafions  no  change  in  the  folutions  of  ^j^^^  ^ 
thit  earth.  Not  by  galla^ 

16.  Hidroguretted-hidrofulphurcFt  of  ammonia  precipitates  but  by  hidrof. 
the  folution  of  ochroit  earlh,  yellowifti  white.  lllfTOoU^^***  *^ 

17.  Water  impregnated  with  fulphuretted  hidrogen  occa- Noibyhklra. 
fiona  no  change  in  the  folutions  of  ochroit  earth.  ^■•p***  water, 

1$.  Sucdnates  precipitate  ochroit  earth  while.  b»^  ^  Aiccl* 

19.  Phofphate  of  foda,  occafions  in  the  folutions  of  this  pij^f-ij^^  ^ 
etfth  a  white  precipitate,  which  again  vanilhes  by  the  addition  fodapredpitttety 
of  nitric  or  muriatic  acid.  ^' 

ao.  Tartrttes  of  potalh  alfo  precipitate  this  earth  white.        Tertrftet  picd* 
21.  Oxalates  e£Fed  a  like  decoropofition,  the  oxalate  of  ^^j^^es. 
^ochroit,  however,  is  not  foluble  in  nitric  or  muriatic  acids. 

20.  Alcalies  and  alcaline  carbonates  do  not  ad  on  ochroit  Akafies  do  ooC  . 
earth.  aaontheeirdu 

23.  Ammonia  feebly  ads  on  it,  under  certain  circumftances,  AmaonU 
ai  may  ]>e  evinced  from  the  following  experiment :  feebly. 

A  foluHon  of  nitrate  of  ochroit,  prepared  by  diflblving  100 
grains  of  carbonate  of  ochroK  (not  abfolutely  Ue^  from  iron,) 
in  nitric  acid«  was  decompofed  by  carl^nate  of  ammonia,  and 
digefted  in  the  fluid,  containing  a  coniiderable  quantity  of 
carbonate  of  ammonia  in  excefs,  for  fome  days.    The  fluid 

^  If  the  earth  contained  the  muriates  and  qaality  of  iron,  it  be« 
by  this  means  maniftAad* 

Y  %,  which 


tl3 


tXAMtlTAl^lOII   or   T«l   OC»mOtT£S< 


^hkh  had  acquired  •  yellow  cotoar,  was  fepwited  and  n»|i 

traliaied  by  fulphuric  acid,  and  (hen  placed  in  a  warm  plia 
A  ^rey  precipitate  wa<  tha^  ol>taiiK*d,   wh»ch   on   bt^injj  dri 
wcigiied  1 J  grains     This  prectpilate*  after  being  difTulr 
nitric  acid,  yic*'ded  a  blue  precipitate  by  prufliatc  of  p< 
tbif  being  fejiarated,  a  white  flocculent  precipitate  M\ 
by  dropping  into  the  remaining  lluid  carbonate  of  po!a«li. 
method  it  therefore  applicable  for  feparating  a  minule  qj 
of  iron,  that  may  be  contained  in  the  fluid. 
Oener*!  remarle*      From  what  has  been  ftaled,  it  becomes  obviou<,   thai 
«dch»raaer»    ochroii  earth  bear>  the  neareA  relation  to  ytlria,   for   hke  tha 
,^tli.  •<  fi«rms  a  conneding  link  between  the  earths  and  the  meiiUic 

oxide<.  Like  yltria  it  has  the  prn|>criy  of  forming  a  teddift 
coloured  fait  with  fuipiiuricacid,  and  it  precipitable  by  pnsfl* 
ale  of  pota(h^  but  it  differs  from  yttrra,  that  it  doe«  not 
fweet  fall*,  that  it  i*  not  (at  leaft  very  fpanngty)  foJuhl 
carbonate  of  ammonia^  and  tJmt  when  ignited  it  acquif 
cinnamon  brown  colour.  It  feif her  differs  frofo  yltria  bfj 
being  folublc  in  borax  of  phofphate  of  foda  when  urged 
charcoal  before  the  blow-pfpe,  which  f;iU«  ealily  effed  a 
lion  of  yttria,  and  meli  with  italfoinlo  a  pellucid  pearl. 


Hew  expefiflient 
in  proof  of  the 
identity  cif  rlec* 
Cricity  and  gaJ* 


Twi»  wire*  ©f 
pitting,  kept  5 
tninUtei  in  the 
chain  of  com- 
municjti  n  be- 
tween  the  t*ci 
polei'if  the  pilr, 
«nnr«lfed  the 
kfi  of  4  trogj 
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Letter  from  Vas'Marvm  to  J,  C.  Delametherit,  oa  Ritter^s  Qrfy 

vunic  Expcrimenti.^  ^M 

JVIr.  ORSTED  of  Copenhagen,  on  his  way  Ihrou^b  Htf* 
Icra,  having  fliewn  me,  by  means  ol  the  apparatus  in  Teyl 
^jlufeutn,  foroe  difcoveries  of  his  friend  Hitter  of  Jccia 
made  at  the  fame  time  a  new  eKpenment  with  him,   whi< 
ihtds  a  frtlb  proof  of  the  tdeiUify  of  the  fluid  fet  in  motion^ 
VoJla's  pile  and  ihe  common  eleflrical  madiine.   and  anicv 
count  of  which  I  imagine  will  be  acceptable  for  your  Jouj 

Mr.  Orlled  having  fliowo  me,  that  two  wirea  of 
after  having  been  kept  five  minutes  in  the  chain  of  commut 
tion  between  the  two  extremities  of  a  galvanic  piJe«  a^ 


-  anicv, 
ourti^H 


♦  Jourv.  4e  Phjfiquf,  December,  1803,  Vol.  LVII.  p,  471, 
f^.Sce  Rittcr*s  ex)>eiiiucnts,  as  communicated  by  Dr,  Orfied^  jfl 
this  prcTeni  and  fome  other  numbert  «f  die  JouruL* 


OK  O  Air  AHUM.  SI3 

ttereby  llie  heuiiy  of  throwing  the  legs  and  thighs  of  a- frog 

klto  convulfive  movements,  according  to  the  difcovery  of  Mr. 

Ititter;  I  propofed  to  him,  to  pafs  the  ftreani  of  fluid  from  a 

|N>werful  ele^rical  machine  through  thefe  fame  wires  of  plati- 

Mi,  in  order  to  obferve,  whether  it  would  have  the  fameeffed 

Ml  them  as  the  fteam  from  the  galvanic  pile.     We  employed  *»^«poft<J  to 

Bie  plate  machine  of  35  inches  diameter,  and  of  the  new  con-  ph^e  machine 

iruaian,  defcribed  in  ihe  Journal  dc  Phrffique  tor  June,  1791 ,  ^^^  ■  '>1'«  *in>« 

vol.   38,  (or   Philofophical  Journal,  quarto  feries.  No.  2.]*  but  mare     ' 

Raving  pafled  the  dream  from  it  through  the  wires  of  platina,  weakly, 

beld  a  quarter  of  an  inch  from  the  conductor,  for  the  fpace  of 

five  minutes,  we  touched  with  them  the  crural  nerves  of  a 

frog  prepared  in  the  ufual  manner,  and  obferved  immediately 

the  fame  convulfive  movements  in  its  legs  and  thighs^  though 

ftot  io  flrong  as  in  the  preceding  experiment.   This  lefs  power- 

fbl  eflfed  of  the  flream  from  the  machine  perfectly  anfwered  my 

npedations,  (ince  my  experiments  in  November,  180l«  de« 

feibed  in  my  letter  to  Mr.  Volta,  (hewed  me  that  the  flream 

from  the  machine  had  not  more  than  five  (ixths  of  the  velocity 

or  ftrength  of  the  flream  fet  in  motion  by  a  fimilar  pile. 

We  then  repeated  the  experiment,  keeping  the  wires  of  The  expenmcat 
phtina  in  contad  with  the  conductor  of  the  machine^  while  we  ihetfutThaTiiit 
pafled  the  flream  through  them.     Then  holding  the  wires  one  been  k^  in 
in  each  hand,  as  in  the  preceding  experiment,  and  in  contad  tSJJJJ^fcJ?  ** 
Vith  the  two  crural  nerves  but  keeping  their  oppoBte  extre-  fHien  dw  fenft- 
mities  feparate,  their  effea  on  the  fame  frog,  the  fenfibility  of  J^p'  J|J*J  ^ 
which  was  greatly  weakened,  was  fcarcely  perceptible:  but  wetkened, tfat 
on  bringing  the  upper  extremities  of  the  wires  together,  while  J*^*^ 
the  lower  remained  in  contad  with  the  crural  nerves,  we  no-  tibie,     ^^^^ 
ticed  very  flriking  convulfions  in  the  legs  of  the  frog,  every  "^l«^  **  *W» 
time  the  extremities  were  made  to  touch.     A  little  fealing  ^^  ^^^  ^,^^ 
wax,  which  had  been  ufed  to  keep  the  wires  of  platina  infu-  brought  ints 
lated  when  held  to  the  condudor,  and  which  flill  adhered  to^^^]^|.^^ 
one  of  the  upper  end9,  rendered  the  experiment  flill  more  feeHnf  was  pfe- 
evident;  for  when  we  brought  thefe  end*  together  in  fuch  a  r*"*^^V^ 
manner,  that  a  little  of  the  wax  prevented  them  from  being  the  wifce»  m 
in  perfed  contad,  the  legs  of  the  frogs  exhibited  none  of  the  •J^  ••* 

*  It  is  a  machine,  that  produces  pofitive  and  negative  elcftricity» 
lake  the  pile  of  Volu.    Dilamitbtrie. 

COOVoIilTC 


h^  Dr.  Oniito.f 


Htrfchfrt  dif.     -*  HE  tmp'»rfant  difrovery  of  in  viable  folai 

e>»ery  of  m*i-    Herfchc^l  ban  cnricheii  nafural  fTliilofttphy, 
libJ«  foUrrajt      .  .1111  -       . 

hn  give*  riie  to"^^  another  little  knovrn,  even  tn  iht?  country 
•noJier.  inadc* 

Our  kdov^udge       Our  knowledge  of  Irglu  had  made  no  pen 
oflijsht-t.ftiTidj^epj  fince  Newton,  uhen  Herfchel  found, 

Romena  occurring  during  ibe  decompofilion  of  1 
of  the  prifm  had  not  yet  been  noticed,  Philofoi 
tenlfd  thenTftlvog  with  perceiving  difft-rcnt  od 
examining  by  other  procefle^,  ivhethcr  phencnnt 
till  Hcrfchel  tible  to  the  cyet  did  not  take  place.  Herfc 
found,  tK«  in-  the  lliermomcter,  difcovercd  lovlfible  rays 
yofid  the  fpcc-    Ipenrum,  that   pouers  Ibe   property  of  rail 


I,  raii'et*  the  jVf p,  Riticr  repeated   his  cvpertttjfn(«i  with 
Ritter,rcp<*ting^*'^**f''^ft»  that  the  H  fFe-rent  ray*  of  Jight  pr< 
the  «ip«nment, chemical  change*  in  bodit's  (ufceplible  of  thd^ 
i;t«n'''!;e*"i'^^«  H^^  «'''«*'■*  contained  inviiiSre  r»/,. 
iiYifiblc  r^ys      niically.      He  expofed  niuriale  of  filvrr  to 
l^HkeiiYeTTn^  ^  Ipeaium,  and    found   liis   conjeflur^ 

f>und,  that        murfole  of  filver  very  foon   becanje  black  beyc 

murhte«iniver,j.jj         p  thefpcflrmr*;  blackened  a  lit  lie  UU  in 
cvpofcd  to  the  ' 

fpcftrum,  iK^tt  fclf;  and  lhi»  aclion  wa<  iMI  lefs  in  the  blue,  dii 
Wiclceft  beyond   njnre  and  more  in  proportion  to  the  diftsnct 

its  violet  eriEtf,        .,*     •      1  n         .^  r 

aodihf effeadi-*"'   *'  became  nulJ.     On  expoung   murialc 

lilulKed  in  DtO»  Kif<ir<1r«>n«i#1        iVtai    It    In    Tat.',     a      littiA    <!.! 


I 


I 


^^^m  EXPERIMEKTS    ON    LIGHT.  ^  ]^        ■ 

^V  The  folar  fpednim  ihercfore  is  accorapanfed  by  two  inviC-  tifibfc  ray  b<-       | 

^bIc  rays  one  on  ihe  rerl  fide,  which  favours  oxijifenation,  and  xhu^^Jheiefi'i* 

^Mhe  oiher  on   the  violet  fide,  which  favours  difoKigenation.  jnrifjble  ray  ^ 

■TThe  Tifible  and  coloured  rayn  partake  more  or  lefs  of  the  pr<K  pr-moting  oxJ-     ■ 

^■perlios  oi  thelc  tnvitjble  principles,  whence  we  ought  to  inter,  another  thewn- 

^Btlial  all  the  coloured  rays  contain  more  or  lefs  of  ihefe  princi-  *^n^»      ., 
^B  .  -^  '^  und  the  viGUe 

^^P'^^'  and  coloured 

^P     Thefe  experiments  fucceed  very  well  wiih  phofphorus.  On  "y»  iwrtxkc 
^Betting  the  invifible  fay  adj^Mnitij;  the  red  fall  on  it,  it  immedi-  ^1,^  pnjpertiM  of 
Hbtely  emits  white  fumes:  but  if  the  invifible  ray  adjoining  the  t>och.     ^  ^ 

^ppiotet  be  thrown  on  the  ptiofphorus  in  a  ftate  of  oxigenation,  it  J^th^^lT^^i?^ 
^Bi  inflanlty  extinguished,  with  (he  fame  rapidity  a»  a  frog  is  UktwiU  kindtM 
»     coovulfed  in  galvanic  experiments.  phoiphoruij 

rhcfe  experiments  readil)  accord  with  tome  others  made  by  r\<iki  fide  «- 
the  fame  gentleman.     He  kept  one  of  his  eyes  for  fome  mi-  ^ogui&et  it  ia- 
nute?  in  contatl  wiih  the  negative  condtiaor  of  Volta  a  pile,  One  of  the  eyet 
And  after  ihis  operation  all  obje^s  appeared  red  to  him:  but  ^.'fts  kept  htn* 
After  having  Lt'pl  it  mcontaft  with  the  podlive  conductor,  he  j^^  ^j^^  ^^ 
faw  every  thing  blue.     It  is  to  be  obferved  here,  that  the  re-  nffitivccoodii©- 
ttna  and  optic  nerve,  when  the  external  part  of  the  eye  •*  JlJf^**  ^n  ^S-a, 
brought  into  the  negative  flate,  become  pofiiive,  and  vice  vcrfa ;  appured  rtd  to 
becaufe  the  eye  is  filled  with  a  fluid,  in  which  the  fame  dif-  '^i^tj^'liJ^J^WTi 
tribu(ton  of  ele^ricity  muft  take  place,  as  in  water  and  other  blue. 

*|lutdi.     It  U  m  Ihe  pofiiive  ftiite  therefore,  that  the  optic  nerve  In  the  formw 
^rceives  all  objefls  of  a  red  colour;  and  in  the  negative  ftatc  n„^j  iiinthe 
Ihey  appear  violet.     The  chemical  adion  of  pofiiive  cle6lri-  p^^fiti*c  Aicei 
city  likewifc*  is  the  fame  as  that  of  red  light;  (hat  i*,  they  both  j^cgatlvc.    * 
favour  oxigenation.     Negative  eleftricity  and  the  violet  ray  The  cherolc*! 
poifcr*  the  fjmc  analogy,  both   promoting  diroxigenalion  :  »>  Ji^^eledrStj 
the  experiments  with  i^e  galvanic  pile  have  fulTicienlly  fliown*  iik«wtief>vouit 
If  I  might  be  allowed  to  add  any  obfervalion   to  thefe  \^,  <^^h*:f^^*^^^ 
portant  difcoveries,  I  woujd  pention  one  of  the  molt  com-  oegativc^  ihe 
lijonly  known    fa^R ;     that  the  oppofiie  eledlricilics,    when  J^*****^* 
united,  produce  light ;  which  feem^  to  demonOrate  fynlhcli- t,,cit*,^  ^oo  pio. 
callyp  what  the  preceding  experiments  have  fhewn  by  analyfis,  «*"«f  %!»*  ^f 

This  account  was  read  to  the  phiJomalhic  focicty  feveral  ^jJJ^i,  f^^J  j^ 
iDonth^  ago,  fifice  which  time  Mr.  Rittcr  has  pubJlilied  fomep^'ive  fjntheri- 
new  obfervat.ons  that  defcrve  notice.     He  ha«  found,  wi.h  afl  '.^yVuh  thi!"** 
the  prifms  he  ufed,  that  the  folar  rays  give  two  coloured  fpcr-chcmMt  nyu 
truma^  which  fpread  in  proportion  to  their  diftancc  fiom  i^u  Mf- R« »»  ftwa 
(o  that  at  a  certain  diftance  one  ncarl)  covert  ihc  otliei^  ihc  pHfmaiMt 

Tbt  ^^  fp«^ai^ 


i 

i 
I 
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S16 

little  dtil«ac;, 
M  4  IOC  -a,  but 

Canfiunded  to* 

hixhct  oS, 
An4  the  cboni* 

panttd  from  the 

coloured,  with- 


BzrEmtysKTft  ov  ticiir. 


Ss  dbe  we  may 

Cduce  A  CO 
re<i  f    €ti\tm 
^voiKloi'cheini* 

*1  he  c4lorIfi« 
ray»  hjve  not 
he*     piovtd  to 
be  i'tpjirab.e 
from  the  che- 
miutj  but  it 
may  be  prcfumed 
they  arc,  fincc 
the  ^rmer  differ 
in  degree  in 

■     WfQiei  md  fum- 
iner>  the  litter 
do  not. 
TKa  they  »c- 
company  each 
«the<^,  (h6u|;h 
frp4r>iblf,  rvo 
greatfi  difficulty 
than  icterkiis 
Ck^jicliy. 

^g     DefinUJon  of 
fpuntaneous 


The  experiment  muA  be  made  at  a  very  fnuLll  dlftance 

thepnlm,  ibat  oF  four  inches  for  eximpte,  to  diiUn^uiC 
two  fpiclrum*.  which  become  confouudrd  logeiher  in  projfir- 
tion  to  llieir  diftaiice  i'lom  the  prilni.  No  duuU  ihii  i«  ihe 
rcmfnn  why  the  phenomenon  has  fo  long  efaipcd  the  DOljce  of 
phitufopbcrs.  This  obfervalton  wa»accoinptnied  by  aaothcf, 
(iiU  more  important;  namel)^  that  the  rhrmicat  ray «  may  be 
compieiel)  feparafed  from  the  coloured  rays.  11  the  invi^ble 
rays  of  the  violet  iJde  be  made  to  fall  oit  the  red  pari  of  the  fu* 
lar  fpedrum,  ihcprocefs  ot  oxidation  may  be  completely  fof- 
pended  ibere»  and  even  difoxidation  produced^  without  de* 
ilroyin^  Ihe  red  colour;  and  by  mean«  of  feveral  prifms  «re 
may  even  feparate  all  the  coloured  rays  from  the  dieiai 
rays.  We  may  thus  produce  a  coloured  fpe^rum  <levord 
chemical  a£lion;  and  a  ferie»i  of  chemical  ray^,  analogoiti 
the  fpeflruin,  without  any  mixture  of  coloured  rays. 

Wc  have  not  yet  any  accurate  e.\pcnraents,  to  determii 
whether  the  calori^c  rays  be  1  ike wifefe parable  fmm  theoiht 
partiiutarly  from  the  chemical  rays:  but  theconiparirunof  di 
ferenl  experiments  made  in  winter  and  fummer,  when  tl)e 
gieei  of  heat  are  different,  though  nn difference  in  the  force < 
the  chemical  rayj  at  different  fcafons  has  been  obferved. 
to  a  belief  that  the  caloriiic  rayt  are  feparable  from  the  cfac 
cat. 

It  may  be  atked,  why  the  different  rays  found  in  lij^hl  h 
quenily  accompany  each  other,  though  they  can   fub<l(t  fc^ 
rately :  and  this  quedion  no  donbl  may  be  ajifwered,  wl 
we  are  able  lo  fay,  why  the  diffcrfni  fundiuns  ot  eleBikitf 
accompany  each  other,  iliough  they  likewife  are  feparable. 


xviir.  1 

On  SpoManeoiii  Jnfiammnuom*     Bj^G.  C.  Bartholdi,  /ro. 

Jejptr  nf'  Pk^'ic  find  Ckrtmjir^J^ 
C 

^SPONTANEOUS  inflammation  is  that  which  is  mariifeAed 
in  acombuftible  body,  withoui  ihe  immediate  conla^  of  any 


ioflaoiflwuon.     ignited  matter. 


•  Prom  the  Aanalet  df   Chimic,  Vol.  XLVJII.  p.  545, 
Ko.  lUf 

Tbci 
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Thefe  kinds  of  combulKon  m&y  be  occafioned  by  di£krentCn^iet. 
csafei^  the  principal  of  which  are: 

1.  Confiderable  fridion. 

2.  The  adion  of  the  fan. 

.  3.  The  difengai^ement  ofca]oric»  produced  in  bodies,  which, 
though  not  combuftible,  by  being  brought  near  to  other  com- 
buftjble  bodies,  may  communicate  fuch  a  degree  of  heat  to 
them,  that  they  inflame  by  the  contad  of  the  air. 

4.  The  fermentation  of  animal  and  vegetable  fubifancet 
heaped  up  in  a  large  mafs,  which  are  neither  entirely  dry,  nor 
too  wet,  fuch  as  bay,  dung,  &c. 

5.  The  accumulation  of  wool,  cotton,  and  other  animal 
and  vegetable  fubflances,  covered  with  oily  matter,  particahuriy 
drying  oil. 

6.  The  preparation  of  llnfeed  oil  for  printers'  jnk,  of  var- 
nilhes,  and  in  general  of  all  fat. 

7.  The  torrefadion  of  different  vegetable  fubftances. 

8.  The  fulphurated  and  phofphoraled  hidrogen  gafes  which 
are  difengaged  in  many  of  the  operations  of  nature,  and  of 
which,  the  latter  generally  inflames  by  the  fole  contad  of  a(- 
mofpheric  air,  even  at  a  low  temperature,  and  which  is  often 
feen  at  the  furface  of  the  earth  like  a  fmall  flame,  known  by  the 
name  of  Jack  o'Lanterni  in  places  in  which  there  are  animal 
fubflances  in  a  (late  of  putrefadion :  if  other  combuflibles  are 
met  with  where  the  difengagement  takes  place,  they  readily 
catch  fire. 

9.  The  phofphuret  df  lime  and  potafh,  which  maybe  formed 
in  the  preparation  of  charcoal,  particularly  in  that  from  turf, 
and  from  foroe  forts  of  wood  which  grow  in  marftiy  fituations. 
This  charcoal  by  being  welted,  or  by  (imply  attrading  thehn« 
midity  of  the  air,  forms  phofphureted  hidrogen  g^s,  which,  by 
the  contad  of  the  atmofpheric  air  inflames,  and  may  fet  fire  to 
the  whole  mafs  of  charcoal. 

10.  The  pbofphorus  which  is  fometimes,  though  rarely, 
formed  in  the  carbonifation  of  difl!erent  forts  of  wood,  without 
combining  either  with  lime  or  with  potafti  in  the  (late  of  j>hor> 
phuret.  Thefe  charcoals  do  not  inflame  fpontaneoufly  at  the 
common  temperature  of  the  atmofphere,  but  they  produce  a  ' 
detonation  by  percuflion  with  nitrate  of  potafli,  or  with  fome 
other  nitrates  and  metallic  oxides  to  which  the  oxigen  adheres 
but  feebly,  and  which,  being  in  the  flate  of  thermoxide,  retain 
much  latent  caloric. 

5  1  /ria/oa* 


I 


f  18  •»  sreKTAVKous  nrrt4icitATiovt. 

I.  FriSitm, 

fn€Lien»  Ji  IK  generally  known  ihal   by  rubbing  two  bodies  a;^mft 

each  olhcr,  they  are  heated;  (he  inlcnfily  of  the  produced 
heal  depends  on  feveral  circumftanccs,  and  chiefly  raries  in 
proportion  1o  thehardnefs  of  ihe  fri^ioii»  to  !!ie  nature^  and  to 
thefartaceof  the  rubbing  bodies:  if  the  fri^ion  take^  pFacu 
between  combudJble  bodies,  fuch  as  Ibc  woods,  the  beat 
which  it  excites  is  frequently  fuffictcnl  to  inflame  them:  if  iho 
bodies  are  not  combuRible,  fuch  as  Oonei;.  or  but  little  cotn- 
buflible,  like  the  metals,  they  do  not  thcmfetves  inOarae,  but 
they  can  communicaie  fuch  a  degree  of  heat  to  other  corobuf- 
tibles  which  furround  tbem«  that  thefe  can  inflame  by  tbe  coa* 
lafl  of  almofphericaif. 

Dr.  Palcani  having  repeated  the  experinienLs  which  hare 
been  long  known  for  obtaining  ftre  by  the  IrifUon  of  two  pieces 
of  wood,  to  one  of  which  he  gave  the  form  of  a  tabtel,  ud 
to  the  other  that  of  a  fplntile  or  a  cylinder,  he  has  allowed  me 
to  give  the  refults  of  fome  of  his  experiments  here,  to  Qiew 
that  more  attention  (liould  be  paid  to  the  clioice  of  Ihe  woodi 
which  are  deflined  to  rob  againil  each  other,  in  theconihuo- 
lion  of  machines  and  inftruments. 


Ixferlment* 
witli  ■  ublct 
kctwcen  two 
cyliodtrs. 


Two  cylinden  of 

Tables 

Dutatioiu                  %tk^        ^H 

Box-wood  ^'^  Box-wood 

f^3  Minutes  Sendble  bcmt      ^M 

Jdcm 

Po])!ar 

Idctn           Idem                   ^H 

Idem 

Oak 

Idem           Jdm                    " 

Idem 

Mulberry 

3  Minutei  Cons,  he^t  and  fmokc 

Jdcm 

Laurtl 

Idem              Idcr/t 

J-3Ufd 

Poplar 

i!  Minutes  /dan                      ^^ 

Idem 

Ivy 

/dan           Idvm                     ^H 

Ivy 

B*^^i-vvood 

3  Minutes  /dent                    ^H 

Idem 

Hazle 

Jdcm           Idtm                     ^H 

Olive 

Olive 

Jdan           Jdcm                     ^ 

Mulberry 

Laurel 

if  Minutes  Con.  he.  fra.  &  bbck. 

AQi 

Oak 

3  Minutes  Seniibk  heat 

Idtm 

Fir 

Jdcm            Idem                     ^H 

Pear-lrec 

Oak     , 

Idem           Idem                    ^1 

Cherry-trc'e 

Elm 

Idan           Idem                    S 

Plum -tree 

Apple-tree 

Idan           Idem                     ^1 

Oak 

f.r 

Jdm           Jdcm                    ^1 
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On  changing  the  experiment^  and  rubbing  a  cylinder  ®^^^?J**^' 
pne  of  thefe  woods  between  two  tablets  of  the  other,  for  exf  t^xMtUT^ 
ample*  a  cylinder  of  poplar  between  two  tablets  of  mulberry, 
the  augmentation  of  the  rubbed  furfaces  which  are  in  contad 
with  the  air»  produced  a  much  more  confiderable  heat,  and 
nearly  all  the.  woods  mentioned  above  took  fire. 

The  e&a  of  the  friftion  alfo  varies  according  as  the  woods  Tbcdireaion  «l 
employed,  particularly  if  they  are  of  the  fame  fpecies,  are  ^^J'^^g^  ^ 
rubbed  in  the  diredion  of  the  grain  of  the  wood,  or  when  the  fn€t\otu 
grains  of  the  woods:  crofs  each  other.     In  the  (irft  cafe  tiie 
'  JRidion  and  the  heat  are  much  more  confiderable  than  m  the 
fecond. 

In  large  machines,  in  which  there  is  a  great  deal  of  fridion,  PrerentiTet 
the  heating  is  prevented  by  direding  a  continual  current  of '^"^  inSiaSiM- 
cold  water  on  the  rubbing  furfaces :  in  common  machines,  tioa  by  friaioaa 
and  in  coaches,  waggons,  ^c.  it  is  diminiflied  by  covering  the 
rubbing  furfaces  with  fome  oily  matter.    There  have  been 
many  examples,  during  the  great  heat  of  fummer,  of  coaches, 
and  other  machines  fubjeded  to  a  rapid  motion,  having  taken 
fire,  becaufe  the  greafing  them  had  been  negleded.     The 
greafe,  by  hardening  on  the  nibbing  furfaces,  inftead  of  di- 
jninilhing  the  friAion,  increafes  it;  and  as  this  covering  is  very 
comhuftible,   it  renders  fpontaneous  inflammation  ftill  more 
eafy.     It  is  alfo  preferable,  in  many  circumfianoes,    to  rub 
machines   with  foap,    talc,    plumbago,    or  other  fubflances, 
which,  without  being  oily,  are  very  nnduoiM  to  the  touch. 

2.  Jtaiom  ttf  the  Sun, 

By  concentrating  the  folar  rays  with  con^rex  glaflfes  or  eon-  Adion  of  eke 
cave  mirrors,  the  ftrongeft  heat  is  produced,  all  forts  of'""* 
corobuOihIes  are  fet  on  fire,  and  the  moft  refradory  fubftances 
are  melted :  it  may  happen  that  other  bodies  may  be  found  in 
circumdances,  in  which,  without  our  concurrence,  they  pro- 
duce the  effisdts  of  glaflfes  and  burning  mirrors:  although  thefe 
eflfeds  are  rather  phyfical  than  chemical,  it  is  neverthelels 
effential  to  make  them  known,  to  guard  againft  their  danger. 
There  are  examples  of  fires  produced  by  large  glafs  botllei, 
filled  with  water  and  expofed  to  the  fun,  in  an  apartment. 
Whenever  the  form  of  the  veiTel  is  nearly  £q»ilar  to  that  of  a 

lenticular 


220 


TWO    mtW   MST4t.»   Sir   CfttfOt    FLJITniA. 

leftticuUr  or  fpherical  g)af«,  the  rays  arc  refrad^^r  sod 
ttttiitng  in  a  lacu^,  produce  ai  heat  capable  of  fettipg  fire  !• 
ttm  combufiible  bodies  within  tt. 

S.  The  fieai  txcittd  in  Bodies  not  etmhtJHkk, 

1 1  is  known  that  quick-time  plunged  iolo  ivatcr^  or  fimpfj 
nioincnecli  prociuces  a  confide rable  heal.  This  methcxl  kis 
even  bet*n  em  plowed  wiih  fuccefs  for  healing  apaiimenli, 
green-houfes,  hol-bedn,  ifC'  at  lillle  expence.  This  pr«tpertjr 
of  quick-lirae  of  difcngagjng  much  heal  by  ihe  cODtad  ttfw^ 
ter,  and  that,  not  ItTii  daiigeroui,  ol'  dilTotving  or  rof^roding 
animal  fubftauce^  immerled  in  it,  require  Ihe  grealefl  precau- 
tions when  a  confiilcrable  quanitty  of  qu»ck*hjne  is  kept  (o* 
gether.  To  preferve  it,  it  mufl  be  protcfled  from  the  conUd 
of  the  a?r  and  of  every  fpecie*  of  humidily.  and  it  mufi  be 
carefully  kfpt  at  a  drftance  from  all  coinbuflible  b<»dic»,  futh 
as  wtiodf  hay,  ftraw.  Arc,  which  might  inflame  fpcinjancoufly, 
if  the  lime  contracted  the  leufl  humidtty.  The  Journal  dc  la 
Haute-Siionc  gave  an  account,  laft  year,  of  the  defhuflion  of 
a  barn,  one  of  the  wooden  partitions  of  which  lot^k  lire  from 
m  heap  of  quirk-lime,  intended  for  the  repairs  of  the  fdrm, 
having  been  caieteMy  bid  againft  it. 

In  nature  a  great  number  of  analogous  pbeooroena  occur^ 
in  which  bodie«,  by  chan^itig  their  compofiiion,  or  t^  can* 
tracking  new  cambmalioiiN,^  heat  Uy  mucii^  ur  difengage  fucll 
a  quantity  of  caloric,  that  other  combullibtes  which  are  ocof 
them  may  take  fire, 

(To  be  cfmiinutd.} 


XIX. 


Dffioverjf  qf  tiuo  nt:v  \!ciaU  in  crude  Pt/ttintt,     By  SjfitHSOir 
Ten N ANT,  Ijfj,  f.  U.S. 

/\T  the  lad  meeting  of  (he  Royal  Society  a  paper  of 
Tfi^nant  was  read,  on  the  analyfnof  the  bla^k  powder  which 
remam^  after  dilToiving  plalinn,  (Viewing  that  U  contain*  two 
new  metals*     Mr.  Tennanl's  firft  experiments  were  made  latl 

fumnier. 
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fummer,  and  had  been  communicated  to  Sir  Jofeph  Banks,  aAer 
whieb  an  accnunt  of  on^  of  th«'fc  metals  apf^ared  in  Francet 
by  M.  Deicoiil  *,  and  alfo  by  M.  Vauquelin.  The  properties 
afcrilied  to  it  by  tlie  French  chemi(h  are,  1.  That  it  reddens 
the  precipitates  of  platina  made  by  (al  ammoniac  ;  2.  That  it 
diffolves  in  marine  acid;  S.  That  it  is  precipitated  by  galb 
mild  prufliate  of  potafti.  The  properties  mentioned  by  Mr.  * 
Tennant«re,  that  it  diirolves  in  all  the  acids,  but  leaft  in  marine 
acid,  with  which  it  forms  odahedral  cryftals.  The  folatioa 
with  much  oxigen  is  deep  red,  with  a  fmaller  proportion  green 
or  deep  blue.  Jt  is  partially  precipitated  by  the  three  alkalies 
when  pure.  All  the  metals,  excepting  gold  and  platina,  pre. 
cipilate  it.  GalU  and  precipitate  of  potafh  take  away  the  colour 
of  this  foluiion,  but  without  any  precipitate,  and  afford  aQ 
eafy  tefi  of  its  prefence.  The  oxide iherefore  lofes  its  oxigen, 
by  water  alone.  When  combined  with  gold  or  JUver,  it  can* 
9iot  bejeparaud  by  the  ufual  procefs  cf  ^rtjimng  thefc  metaU,  At 
the  French  cbemids  have  not  given  a  name  to  the  metal,  Mr. 
Tennant  inclines  to  call  it  Iridium,  from  the  various  colours  of  it 
in  folution. 

The  fecond  new  metal  is  obtained  by  heating  the  black  pow-  New 
der  with  pure  alkali  in  a  (il  ver  crucible.  The  oxide  of  this  metal  HF"*** 
unites  with  the  alkali,  and  may  be  expelled  by  an  acid  and  ob- 
tained by  diflillation,  being  very  volatile.  The  oxide  has  a  very 
flrong  fmell,  from  which  Mr.  Tennant  has  called  it  Ofinium, 
It  does  not  redden  vegetable  bitfes,  but  (lains  the  (kin  of  a  deep 
red  or  black.  The  oxide  in  folution  With  water  has  no  colour, 
but  by  combining  with  akalli  or  lime  becomes  yellow.  With 
galls  it  gives  a  very  vivid  blue  colour.  All  the  metals,  ex- 
cepting gold  and  platina,  precipitate  this  metal.  If  mercury  is 
agitated  with  the  aqueous  folotton  of  the  oxide,  an  amalgum 
is  formed,  which,  by  beat,  k>fes  the  mercury,  and  leaves  th« 
oTmiiun  pure  as  a  black  powder. 


*  Sec  our  Journal,  Vol.  Vni.  p.  118. 
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figure  a/ the  Orbitt  (/ the  new  Fhmeu,     J^^Jeaoifc 

DC    La  LAUDS. 

of  the        1  HE  mean  diilancc  of  each  of  thefe  planels  from  the  (w 
bittQfihcoew,^^^^   whidi  Bnfwers  to.  227  roiJlion  of  geographical  miki 
nearly. 

Piazti  or  Cereit  di/cavetti  /44,  1,  l^f . 

Revolution  4-  years,  7  months,  tO  days. 

Mean  longitude,  Jan.  1,  180V  -       IC^  II*  3^ 

Annual  motion          •             *  3     18     14 

Aphelion              •            -  •       10    25     M 

Node           -            -            «  2    31       6 

Equation  of  the  or  hit        •  «                9      5 

Eccentricity               -            -  -           Q'^    079 

Inclination         -            -  •               fO    37 


AlUr$  or  Pallas,  di/coT€red  Mtrck  20,  180^, 
Revolution  ^  years,  7  months,  1 1  days. 

Mean  Longitude,  Jan.  1,  1804    -       9^  29**  5S' 

Annual  motion          •             -                 2  IS     II 

Aphelion              -            -            -       10  1       T 

Node            -            -            -                 5  22     2* 

Equation  of  the  orbit      <             •  28     ^ 

EccenLricily              .             ,             ,  0,2463 

Inclinatiofi        ...  34    39 


FhUq/tpkkal  Tranfi^hnt  af  the  Royal  Society  qf  London,  Jof 
the  Year  (80*,  Part  /.  Mo,  182  Pagu^  with  firt  FlaU$ 
and  26  Paget  ^ Meteieological  JoutnaL 

FKiloMiicil  THIS  Part  contains — K  The  Bakerian  Le^iire,  Experi- 

Tr*nfj£kioii» of  menlt  and  Calculations  relative  to  Phyfical  Optics;  by  Tho- 
Ibt  Royu  Smm  V  r        *     / 

g|^^  mas  Youngs  AL  D,  F.  R.  S.     2,  Continuation  ot  an  Account 

of  a  peculiar  Arrangement  in  the  Arteries  dilTributed  on  the 

Mufcfes  of  (low  moving  AnimaU,   &c*;    in  a  Letter  from 

Mr.  Anthony  Caxlifle  to  John  Symmons,    Efq.   F,  R.  S. 

3.  An 
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3.  An  Account  of  a  curious  Phenomenon  obferved  oft  the  Phllofiiplikal 
Glaciers  of  Cbamouny ;  together  with  fome  occafional  Obfer-  J^5^,Jjj5 
rations  concerning  the  Propagation  of  Heat  in .  Fluids ;  bj  ciety. 
Benjamin  Count  Rumford,  V.  P.  R.  S.  Foreign  Aflbciate  of 
tlie  National  Inflitute  of  France,  &c.  &c.  4.  Delcription  of 
a  triple  Sulphuret  of  Lead,  Antimony,  and  Copper,  from 
Cornwall  i  with  fome  Obfervations  upon  the  various  Modes 
of  Atlradion  which  influence  the  Formation  of  Mineral  Sub- 
flances,  and  upon  the  diflferent  Kinds  of  Sulphuret  of  Copper; 
by  the  Count  de  Boumon,  F.  R.  6.  and  L.  S.  5.  Analyfit 
of  a  triple  Sulphuret  of  Lead,  Antimony,  and  Copper,  from 
Cornwall,  by  Charles  Hatchett,  £fq.  F.  R.  S.  6.  Obferva- 
tions on  the  Orifices  found  in  certain  poifonous  Snakes,  fito« 
ated  between  the  Noilril  and  the  Eye;  by  Patrick  RufleH, 
M.  D.  F.  R.  S. :  with  fome  Remarks  on  the  Strudure  of 
thofe  Orifices,  and  the  Defcription  of  a  Bag  conneded  with 
the  Eye  met  with  in  the  (ame  Snakes ;  by  Everard  Home, 
Efq.  F.  R.  S.  ?•  An  Enquiry  concerning  the  Nature  of 
Heat,  and  the  Mode  of  its  Communication;  by  Benjamink 
Count  Rumford,  V.  P.  F.  R.  S.  Foreign  Aflbciate  of  the 
National  Inflitute  of  France,  &c«  8.  Experiments  and  Ob* 
fervations  on  the  Motion  of  the  Sap  in  Trees ;  in  a  Letter 
from  Thomas  Andrew  Knight,  Efq.  to  the  Right  Hon.  Sir 
Jofeph  Banks,  Bart.  K.  B.  P.  R.  S.  Appendix,  Metereolo- 
gical  Journal  kept  ait  the  Apartments  of  the  Royal  Society,  by 
Order  of  the  Prefident  and  Council. 


Analytical  EJfays  ttnuards  promoting  the  Chemical  Knowledge  qf 
Mineral  Suhjiances.  By  Maktin  Hbnry  Klaproth, 
Prt^ejfor  of  Chemiftry,  Ajjtpr  to  the  Royal  College  of  Phy» 
ficians.  Member  of  the  Royal  Academy  qf  Sciences  at  Berlin, 
and  various  other  learned  Societies,  VoL  If.  8ro,  267  Paget, 
Trahfiaiedfrom  the  Gemuin.    Cadell  and  Davies. 

THIS  work  is  tranflated  by  the  fame  learned  chemift  to  Analytleil 
whom  the  fcientific  world  is  obliged  for  the  former  volume.  K^T<« 
Its  valuable  contents  are  as  follow.  73.  Examination  of  the 
Auriferous  Ores  from  Tranfylvania.  74.  Analyfis  of  the 
fulphated  Oxyd  of  Manganefe  from  Tranfylvania.  75.  Exa* 
mination  of  Tungflate  of  Lime  (Scheeluim).  76.  Gadolinite. 
77.  Examination  of  the  Egyptian  Nalrum  (Soda).    78.  Stri« 
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ated  Sock^    7d.  AfMljftt  of  the  itttive  Mtimte  of  AMmMibe. 
80.  K  SaCuUn.     8 1 .  Examtnalion  of  CKe  PlmM^t 

Alutn  a(de.     82.  Capillary  Ssit  (HaloiridiioBi) 

froiD  Idria.  H*S*  EiaOic  Bitumen,  iram  Derbylhire.  Sf.  Eac* 
AmmsLion  of  Mdlilito.  85.  Umbra  (Unit>er}4  86.  Esuimio* 
fllion  of  the  iDurmted  Le»d  Ore.  87.  ?hofi»»Kilcd  Lead  Ortt, 
88.  Solphatcd  Lead  Ores,  89.  Tabular,  Whiu  Lead  Ore* 
from  Leadhiils.  90.  ExamitMitioQ  of  the  native  Refrulioa 
Antimony,  from  Andrcafberg.  91.  Antrmooiated  SilnVf 
from  Atidreafberg.  92.  FibrouB  red  Antimoniat  Ore.  9S« 
H'hiie  Ore  of  Anlimony,  9i,  Arjkniaftd  Olive  Coppier  Or«. 
95.  MuriaUd  Copper  Ore.  96,  Phq/phated  Copper  Ore. 
97.  Kryviile,  98.  BeryL  99.  Emerald.  100.  E:(;imina(ioa 
of  Klingftone  (Ecbodolite).  JOI.  Bafali  (Figurate  Trapp). 
ICi.  Pilch  Stone.  103,  Adsfition  to  the  Analyfis  of  Panuce 
Stone  (EHay  33).  104.  Examination  of  the  Jargon  (Zircon) 
from  Norway.  105.  Examination  of  Madreporite.  106. 
Phannacotitc.  107.  Scoria.  108.  Examination  of  the  Fi- 
bruoos  Sulphate  of  Baryles.  109.  Tabular  Spar  (Safel>rpaLh)« 
110.  Examination  of  MIemite.  III.  Exaintnation  of  tbo 
priJhatiCf  Mugncfian  Spur,  from  the  Territory  of  Goiha,  1 12. 
Examination  of  the  filiated  grey  Ore  of  Manganefe«  U5*^ 
Earihy»  black  Oxyd  of  Manganefe.  1 14.  Exarainaliun  of 
the  Afphaltum  from  Albania.  115.  Earthy  bronn  Coa!«i 
116.  The  Hungarian  Pearl  Stone.  '  i 


o^#  W»  N.  acquaints  G.  S.  that  the  fuppoGlion  of  Da 
Hamel,  that  what  was  called  mild  volatile  alkali  containt 
chalk,  arofe  from  a  want  of  knowledge  of  the  carbonic  actd 
at  the  early  period  alluded  to  in  his  letter.  The  additional 
weight  in  the  carbonate  of  ammonia  anfe&  from  carbonic  actd« 
and  there  is  noreafon  to  fufpe^  any  volatilization  of  the  eartb 
during  its  preparation.  If  any  were  prefenl,  j1  might  be  dc» 
teded  by  fulphuric  acid,  or,  in  prcfercncCi  by  oxalic  acid» 
either  of  which  would  carry  down  the  lime. 
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ARTICLE   L 

On  the  Paftcs,  coloured  Glajfes,  or  Enamek,  of  the  Jncienti, 
By  A/,  Klaphoth.* 

SECTION  FIRST. 

X  HE  invention  ofglaHt,  v^hioh,  in  varioas  refpeds  is  fo  highly  Hiftorr  «f  t^ 
valuable  a  produdion  of  art,  is  among  thofe  ancient  difcoveries*'***'^^^ 
of  which  hiflory  bai  tranfroiUed  us  fome  account.     Pliny  rc-pji„'''.  ^^ 
lates  it  as  follows :  f  <*  Fatna  eft,  adpuijh  nave  mercatorum  nitrt.cottat* 
cum  Jparfi  per  Uttut  eptdas  pararent,  nee  ejfet  cortinis  attollendis 
lapidum  occafio,  glebwt  nitri  e  nave  fubdidiffe.     Quibwt  aecenps^ 
permixta  arena  litoris,  tranftucentet  noroi  Uquoris  Jhtxijfe  rivot  i 
et  hancfuijje  originem  vitri"    If  we  fuppofe  this  account  to  be 
merely  an  unfupported  tradition,  ftill  it  contains  in  itfelf  no 
circnmilance  that  might  render  it  queftionable.     It  deferves 
rather  the  more  credit,  as  it  is  hardly  poffible  to  imagine  this 
invention  could  have  had  any  other  origin  than  that  of  ac- 
cident. 

*  Read  in  the  Royal  Academy  of  Sciences  at  Berlin,  Odobcr  4, 
1798.~-^ranflated  by  N.  N.  whp  reccired  a  copy  from  ihm  author* 
t  Lib.  XXXVL  Cap.  65. 
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Pioffttlii  in  the 
moA  remote 


■nd  tmcmg  the 
Pbeniiuoi. 


•  TlWi^  Pauw  and  fome  otbcr  amiiqvarin  are  nov-e  incUnc^ 
to  afcribe  this  difcovcry  to  (he  Kgyplian&i  who  arc  fatd  tg  hare ' 
CUft-bwiftf  jit  conrtf  uded  the  fidl  glaf«*houfe,  in  the  rvmoteft  ages,  at  DioC 
polis  tlie  ancient  capital  of  Thebaisi  vet  it  likcwifc  appea/sg 
from  the  writings  uf  the  ancknlfj  thdt  this  art  muil  have  ar> 
fived  at  a  confiilerabic  degree  of  pcrfcdion,  chiefljr  amoog  the 
Phenicians;  aialfo,  in  general^  this  nation  fecins,  in  her  (loa* 
rilhing  age^  to  have  been  almofi  in  the  e^clutive  poflci&onoT 
inaftufaAores*  Sidon,  that  crolonjF  of  tlietrs  fo  (iotuilhifig  by 
comtiierccj  arts,  and  roanufu^tures,  was  not  lef^  famous  on  ac* 
count  of  her  glais*houfes.  Thefe,  according  to  the  te(limoo| 
of  PJiny,  obtained  for  fome  hundred  years  tiie  chief  ingredieoti 
of  their  glafs  frotn  the  fea.fbore  near  the  Phenician  town  Acco, 
afterwards  called  Ptoleroais,  and  now  St.  John  d'Acre^  id  tbe 
vicinity  of  the  fmalf  river  Belus«  which  there  empties  ttfielfioio 
the  Mediterranean. 

The  f ubftancc  which  the  anclenls  employed  for  the  purpol 
of  vitrifying  the  fand,  is  comprehended  by  Uie  ^rly  authors  ui 
dcr  the  name  of  tntrum  ;  but  it  has  long  been  generally  agr 
tlml  they  did  not  mean  by  it  oar  nitrate  of  potaHi,  but  thcinin< 
nd  alkali  or  foda;  confequently  their  nitraria  were  not  nitr 
worksj  but,  flriclly  fpeaking,  refineries  of  foda.  And  fr 
the  defcriptions  which  Pliny  and  odiers  have  given  ot  (hei 
natrtim  and  its  proper  lies »  it  is  rendered  probable*  that  in  thoi 
or  nxhtx  It  cdn.  linics  all  fJiiie  fubllaiice^,  whetlier  e^orefcing  upon  the  foil 
fijcd  at  my  Cilt  j^jj^  \^y  (ii\^i\  lakes  if  not  belonging  to  the  muriatic  gcnus^  wi 
gTT)HAi  (not  cunfidered  as  natrum.  Hence  undoubtedly,  anvong  thufc  faj 
muTitiie);  often  occurred  real  nitre  as  well  as  native  fulphate  of  (odi 
Th'it  impure  Cilt  However,  fuch  confufion  in  their  ufe  in  manufa^uring  gh 
has  nut  produced  ai}y  real  detriment  i  &no%  the  loctgvr  tiii 
during  which  Uie  ancients  expofed  their  roalcriali  for  glaf« 
the  action  of  the  lire,  has  been  more  than  futTicient  to  d* 
pofe  ihofe  neutral  falts,  and  to  expel  from  them  tluf  ir  acid  i 
Hitueut  part«. 

The  art  of  colouring  glaf«  fcems  to  be  of  nearly  the  (aniti 
ti<]uity  as  the  invention  ot  making  it ;  as  is  evident  not  only  front 


The  nitniin  or 
AAtiom  of  (Ike 
ancieno  wai 


Wi»  not  dctii- 
MenCal  to  the 


Miiltof  ««" 

lowrlng  gUfi  a 

UttK  antiottity  i*  federal  pailages  in  the  ancient  writers,  but  may  alfo  be  proved  h 
lUTs  itielA         adual  documents,  and,  among  others,  by  the  varioully  cotou 
gift fvcoraU,  with  which  feverulofthcprcfefved  Egyptian  rau 
lilies  arc  decorated*  This  art  fuppofes  the  pofTdTion  of  fomc  ch 
luical  knowledge  of  tiie  metallic  oxides,  bccaufe  tbcfe  arc  the 

Old. 


ho^ 
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only  fubftances  capable  of  producing  fuch  an  eSsGt,    Bat  it 

would  be  a  problem  of  difficult  folution  to  determine,  what 

were  the  means  and  proceflfes  employed  by  the  ancients  for 

this  purpofe,  as  tliey  had  no  acquaintance  with  the  mineral  Tho«gh  the  an* 

acids,  which,  at  prefent,  are  ufually  employed  in  the  prepa-  norut  ef  otlT 

ration  of  metallic  oxides.    It  is  neverthelefs  certain,  that  the  mineral  acute,  « 

art  of  giving  many  various  colours  to  glafs  muft,  at  leaft  in  ^^  paftes^a 

later  limes  among  the  Greeks  and  Romans,  have  reached  an  high  pcrfedion« 

eminent  degree  of  perfection ;  for  they  knew  how  to  imitate, 

by  their  paftes  of  glafs,  even  thofe  gems  which  have  a  deep 

colour,  fo  as  to  deceive  the  eye  very  coniiderably.    A  proof 

of  this,  among  olhers,  is  afforded  by  the  following  words  of 

Pliny  *,  relating  to  the  artificial  imitation  of  the  carbuncle,  a 

gem  then  in  the  higheft  eAimation :  "  JduUerantttr  vitro  fmiU 

time  :  fid  cote  deprehendantur,  ficut  alia  gemma  fa€titia" 

It  was  in  the  time  of  Auguftus  that  the  Roman  architects  Roman  mofiuc 
began  to  make  ufe  of  coloured  glafs  in  their  mofaic  decora-  ^"^  *  * 
tions,  bcfides  the  feveral  fpccies  of  marble  and  other  coloured 
flones,  which,  before,  were  ufually  employed  with  that  de- 
fign.  Such  an  application  of  the  glafs-paftes  was  reforted  to 
in  a  villa  built  by  the  emperor  Tiberius  on  the  ifland  of  Capri, 
as  is  (hewn  by  fpecimens  lately  found  among  its  ruins.  I  fub- 
jeded  fome  of  thefe  in  my  poflelfion  to  chemical  analylis, 
chiefly  for  the  purpofe  of  difcovering  what  metallic  fubflances 
(he  ancients  employed  to  tinge  thofe  varioufly  coloured  mafles 
of  glafs. 

I.     ArUique  Red  Glqft, 

The  colour  of  this  glafs-pafle  is  a  lively  copper-red.    Tlie  Antique  red 
jnafs  is  perfedly  opake,  and  very  bright  at  the  place  of  recent*^*  opake. 
fraCture.   This  is  probably  the  very  fame  glafs,  of  which  Pliny 
fays :  *   '*  Fit  ei  totum  rubens  vitrum,  atque  rum  tranjlucent, 
JJitnmtinon  adpeliaium," 

(a)  TiL'o  hundred  grains  of  this  red  glafs  were  finely  tritu-  Analyfii,  soo 
rated,  and,  together  with  400  grains  of  eaufiic potajh,  ignited  fjj^'i^*"*-!]?* 
for  half  an  hour ;  by  which  management  the  mixture  loon  en-  ^oo  gr.  potaik  i 
tered  into  a  thin  fufion.  ^  After  cooling,  the  whole  mafs  was 
foftened  with  water,  then  fuperfalurated  with  muriatic  acid ;  Mtened  with 
and,  after  this  mixture  had  been  again  intpiflated  to  a  &Iine  ^^^  ^"K'^ 

•Lib.  XXXVII.  Cap.  26.  5i£"f' 

diffufed  in  muck 
Q2  mats,  hoc  water. 
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inirt,  it  wa<  again  dilTafed  in  a  targe  quantity  of  boiling  miAttt 

10  whidj  a  flight  portion  of  munatic  acid  had  previoafly  beea 

IbU  aow8*  added.     Siltcfous  eurtk  feparalt-d  ;  which,  colle^Fled.  eidiJ» 

rated  and  igniledi  weighed  J42grmins. 
remaitilng        (b)  The  lihtircd  folulion  po^rdTcd  a  gr^on  colour  ;  and 
^^'"*'';"^;f^^"*'^comemfftied  by  evaporation,  it  depolited  needle-lbaped  tr^fU 
lUie  of  teaJ  by  iais.     When  on  continuing  the  evaporation  no  nn-»re  lucli  cryi* 
tali  would  appear,  the  remaining  fluid  was  diluted  wilii  fpir 
of  wine,  and  thrown  upon  the  filter.     The  collcded  rry 
were  walhed  with  fprnt  of  wine  and  dried  in  a  warm  lempe 
tare,   upon  which  they  weighed  52^  grain*.     They  conhR 
of  munaicd  lead,  equivulent  to  28  grains  of  gently  igdittid 
oxide  ofitud. 

(c)  1  then  fuperiaturated  with  caujlic  ammonia  the  foIutioQ 
(hiiN  tteed  frum  tt»  contents  of  lead.     It  was  now  of  a  dark*b(oe 
colour,  and  let  Ult  a  grey  precipitate;  which  bt^ing  feparated, 
the  fulutiun  was  again  neutralized  with  raurialic  acid,  fed 
hy  evaporation,  and  upon  this  combined  with  mahtc  nf  poiaj 
at  long  aK  any   turbidncfs  enfued.     The  precipitate 
«vap!  and'pfvcit>~  '"Hned  was  Oxalate  nl  lime,  which  after  llrung  ignilioo  yield 
by  «Mi*tc  of       three  grains  of  pure  calcareous  earth, 
^'  limr.  '      ^^-^  '^^*^  ingredient  copper  was  now  precipitated  from 

C^ftr  wit  ihtn  folution,  by  iramerling  into  it  o  poliJlied  piece  of  iron.     The 


Th«  liquid  was 
then  fuperfatu- 

nth  irri" 
and  #/«« 

I 

The  rem.  H'id 
king  f*T.  «rith 
aiur.  «tid,  th«n 


fiitcip.  by  hen* 


Purification  of 
th«  pr««iptuted 
•lumioc. 


Infnlobte  part 


rrguline  copper  obtained  by  this  procefft  amounted  to  twel 
grain<t^  for  which  fifteen  grams  of  oxided  copper  muH  be  pi 
in  the  account 

(r)  The  Above  grey  precipitate  fc)  thrown  down  by  t 
caiillic  ammoniac,  wa«  mixed  and  digefled  with  liquid  cua^ii 
Jhdit,    When  to  the  hllered  fulutioh,  again  fuper falurated  witi 
ni u rial fc  acid,  turlforutte  of  Jbda  was  added,  ntuminout  tan 
fell  down,  v^hieli  after  wadung  and  ignition  amounted  lo  fire 
graiat, 

(f)  The  remaining  part  that  was  left  undiflolved  by 
can  (be  lye,  appeared  of  a  blacifbrown  Imge.      Thi«J,  aft 
wafbiitg  and  cxpolure  to  red  heat,  weighed  two  grain^^^ 
wa*  ojiidcd  iron. 

Hence,  according  lo  this  analvfi*,  the  funi  of  ihecotvftit 
parti  of  the  two  hundred  grains  ol  ibe  red  aniiqtt€ glttfi'ptijic  de- 
Cdmpoft.'d,  conO(l>  of. 
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On  comparing  the  external  characters  of  this  red  gl^fs-paAe  ft  ^  prabaUjr 
with  the  cupreous  fcoriae  of  a  lively  brown-red,  fuch  »«  wJop»cr*irorJu« 
ibmetipies  obtained  on  melting  copper  oreit,  it  is  rendered 
highly  probable,  that  the  ancientsdid  not  compound  the  above 
pafte  diredly  from  its  ^mple  conftituent  parts,  but  inllead  of 
them  have  perhaps  eni ployed  copper  fcoriap.     On  that  fuppo- 
^t^on  they  had  nothing  more  to  do»  than  to  feled  the  be^  co- 
loured pieces  to  fufe  and  cail  them  into  plates. 

II.     Antique  Green  Ghfi'Pqfte. 

The  colour  of  this  green  palle  is  a  light  verdigris.   Its  vaaSt,  Anttqne  green 
like  that  of  the  preceding,  is  opake,  and  of  a  fcoriaceous  fpleo-  ^j^  ^P^* 
dent  fradure.  f«  t. 

For  its  chemical  analyfis  I  employed  tzvo  hundred  grains, 
which,  having  been  treated  in  exadly  the  fame  manner  as  the 
foregoing,  I  found  to  confiH  of  the  following  ingredients : 

Silex            ...             130  grains.  Compwieiitpiiti 

Oxide  qf  Copper        -  .  20  of  the 


Lead  -  -  15 

■               Iron  -  -  7         . 

Ume            -  -  -  .13  — — 

Alumine        -  •  •  11  ► 

\96  grains. 

This  green  glafs-pafte,  then,  contains  the  lame  conftitucnt  ^g„  ^ij  i^ 
parts  as  the  red,  only  in  difterent  proportions.     Both  receive  proportioo  of 
their  colour  from  copper ;  But  the  reafon  why  this  metal  pro-  ^^,7 
duces  in  the  one  a  red,  and  in  the  other  a  green  colour,  de* 
pends  on  the  different  degrees  of  its  oxidation  or  faturation 
with  oxigen. 

It  is  one  of  (he  chemical  properties  of  copper,  that  in  the 
ibte  of  a  fub-oxide,  that  is  only  half  iaturated  with  oxigen, 
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Wli«ihef  the  an 
cieiits  coloured 
gbfs  hj  cobalt. 


The  affirnutive 


but  erronooufly 


TKe^oninry 
Ihcmn  by 


it  produces  a  copper^red  enainel;  wliiW«  on  ihe  coolmrj^ 
when  perfeAIy  oxided  or  fully  faturated  wiih  that  aridifyi^H 
priDciple^  the  enamel  which  it  yields  is  green.  Pliny  ma^ 
tions  fcvcral  preparations  of  copper  that  were  in  ufe  in  bit 
time  ;  he  only  dwells  loo  long  on  enumerating  Ihcir  pretended 
medicinal  virtues.  Of  fuch  arlificidt  prepamiions  of  copper 
fome  might  have  been  ferviccablc  in  making  greeo  glaff* 
pallet,  in  the  cafe  thai,  perhaps,  the  native  oxtdet  of  copper, 
of  which  in  particular  the  copper-mines  un  the  idand  of  Cypnif 
could  afford  copious  quaDtilie^j  were  not  then  employed  for 
this  purpofe. 

III.     Antitpte  Blue  Glafi, 

'     My  leading  objefl  in  chemically  dccompofing  thi*  glaff, 
the  folution  of  the  quelVion  :  What  was  the  colouring  maM 
which  the  ancients  employed  in  order  to  tinge  their  glaf*  b(» 
The  (Iriking  (imitarity  of  the  colour  of  the  blue  aniiqur  gl 
to  that  of  our  modem,  which,  as  is  well  known,  t«  tinged 
means  of  cobalt,  has  induced  fcveral  learned  men  to  conj< 
tare,  that  even  the  ancients  mud  have  been  acquainted  wi 
this  fo(G),  3%  well  as  with  its  properties  of  colouring  gtaf^bh 
This  was,  hkewife,  the  opinion  of  Ferber,  when  in  hi*  LctU 
Jrorn  Italj/,  p3ge  1 14,  he  fays:   "  /n  ihe  viiia  Jdtiani  near 
vnli,  near  Frcjhiti,  and  in  Ja?erQl  place*,  antitpie  mnjhic 
hove  been  found  which  cxhihited  Jbme  cubes  tyf  a  blue  vie 
compofition^  and  frrve  tis  a  pronj,  ihut  the  finciittU  mvjl 
knmLu  tkt  ufi  nf  cnhalt  and  the  prtpuruUoti  qf /mail/' 
opinion  he  repeats  in  variou!^  places. 

This  opinion  being  fupported  by  no  cltemical  prttof,  ^<i 
fiilety  on  the   fuppotMiou,  thai  cobalt  is  the  only   fubflai 
which  n  capable  of  a  Hording  a  blue  enamel,     Hc>wevcr»  it^ 
certain  the  ancients  knew  the  art  of  giving*  by  means  of  in 
a  blue  colour  to  glafs  refcmbling  that  which  wc  prodoce  by 
cobalt. 

A  chemical  demon II ration  of  this  fad  has  hetm  given 
Gmcljn  of  GiXlingen,  in  his  Chimtcnl  Exttnnmitifm  of  n 
Glaji  from  nn  a/Ui(jye  Atnfitic  Froi^miHt^t  which  was  fuund 
digging  a  gai'den  at  Mumpelgard,  and  is  probabljr  of  Ri 


*  CornmeoUi.  Gottiog.  Vol,  II, 
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origin.  It  is  (nie  that  Groelin  could,  in  bis  examination, 
eoipioy  no  more  than  the  fmail  quantity  of  a  few  grains ; 
but  the  refults  were  fufficient  to  (hew,  that  the  colouring 
prindple  in  his  fpecimen  originated  not  from  cobalt  but  from 
iron. 

A  like  refult  is  afibrded  by  the  following  decoropofition  of  »nd  by  our  «u. 
ike  blue  glafs  from  the  ruins  at  Capri.  ^®'^" 

lis  colour  is  a  Jlipphire-blue  verging  towards  that  of  fmalt.  Antique  blue 
It  is  tranfparent  on  the  edges  only.     Its  fradture,  as  well  as  *^ftAr*"^^kfc. 
that  of  the  preceding,  comes  nearer  to  the  fcoriaceous  and 
conchoidd  than  to  the  fplintery.     Some  of  thefe  blue  glafs*  Some  plates  are 
plates  are  particularly  diflinguilhed  by  this  circuroftance,  that  JJ^^^'i^J,* 
they  are  not  coloured  blue  throughout  the  whole  of  their  mafs, 
but  only  to  about  two-thirds  of  their  thicknefs.     Each  of  the 
ilrata  is  fo  nicely  diflinct  from  the  other,  as  to  give  the  appear-^ 
ance  of  two  plates  adhering  at  their  broad  furfaces ;  the  one 
blue,  the  other  colourlefs. 

CaJ  Tujo  hundred  grains  of  (he  above  blue  paile  were  re-  Fnfion  with 
duced  to  a  fubtile  powder,  and  fufed  with  400  grains  of  caii/2ic(<x^>  *«•  (svc 
fodtu    The  obtained  mafs,  foftened  with  water,  was  ikturated"^*** 
to  excefs,  and  evaporated  to  a  moderate  drynefs.     When  re- 
dilToIved  in  boiling  water,  it  depofited  JUiceom  earth,  which, 
after  wafhing  and  ignition,  amounted  to  163  grains. 

(b)  The  fluid  was  then  fu  per  fat  u  rated  with  cauftic  ammama.  jUmmm  by  tkc 
A  brown  precipitate  thence  enfucd,  which,  upon  edulcoration,  pw»ceft  wkhtm- 
I  digefted  with  a  folulion  of  caufiic  poia/h.    The  Qight  portion  **"***•      • 
taken  up  of  it  by  this  alkali  was  again,  afier  falurating  the  lisc- 

ivium  with  an  excefs  of  muriatic  acid,  precipitated  by  means 
of  carbonated  Joda^  and  proved,  upon  edulcoratior^^  and  red 
beat,  to  be  atuminow  earth,  amoifnting  to  three  grains^ 

(c)  What  remained  undiflToIved  by  the  cauftic  potafli,  was  Oxided  Iron, 
merely  oridcd  iroti,   weighing  nineteen  grains  when  ignited 

and  walbed. 

(dj  The  liquor  that  had  been  fuperfafiirated  with  cauftic  yhe  g^^jj  ^^^ 
ammonia  and  potfefled  a  blueifti  ting^i  was  by  flow  evapora-  taincd  a  little 
tion  fo  far  reduced  to  a  fmaller  volume,  that  the  greateft  part  ^^  13^^°*** 
of  the  mariate  of  foda,  which  had  been  generated  and  con- 
tained in  it,  could  feparatein  cryflals.  The  fluid  feparated  firom 
thefe,  in  which  the  acid  predominated,  and  which  now  hardly 
exhibited  any  perceivable  greenifli  colour,  was  in  vain  exa- 
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mined  for  cf>balt  *.  It  conUined  onf y  a  Qight  trsce  of  ( 
and  lime.  The  ftrfi  nf  thefe  wa«  made  to  appcor*  bj 
binipf^  the  fluid  with  prt{{/iaie  of  potq/k,  mod  ihe  htowtt-ni 
prcctpiUtet  thu«  obutned  amounted  (o  »  Mtllo  moro  thoa  two 
grains,  which  arc  to  be  confidered  cquiifBlefii  lo  mboot  one 
gimin  of  aiided  copper. 

(t)  At  lafl,  carbonated  foda  thrcw^  down  ibout  half  a  %noM 
of  calcarcott*  earth, 
CornfMvent p%rti     [n  confequence  of  (his  decomponiion*  lliole  two  htmdnd 
■iMtfoer  '*^*^'»''>*  ^f  *•'«  antique  blue  glflf*-parte,  mufi  hare  conUtood  tlie 
foUonring  earthy  and  metallic  confiituent  |mrti : 


gpiuos. 


SUtt     . 

(a) 

163.     1 

Oiide  of  Iron 

ro 

19. 

J  famine  - 

(^) 

3. 

Oxide  qf  Copper 

(d) 

K 

lAm      -        - 

(^  ) 

0,5 

J  86.5 

Mperl-        A^  r  have  fobjefted  the  alK)ve  blue  glafs  to  fei'erafot 

"•"'V^*^!        experiments  merely  with  an  intention  of  difcovering  the 

ed  00  cobalt.       baltic  portion  it  might  pofTibly  contain*  yet  without  findii 

Ihe  leafl  Irace  of  il»  therr  appears  to  be  no  doubl,  that 

Iron  c»n  »fr  H    blue  colour  entirely  depends  on  the  injrredicnl  iron. 

•  b'u*enimeli   j^^^    under  Tome  circumriances,  is  capable  of  produdne 
ai  »i  fe«n  *n  the  '  i  r  ©. 

<dickJAg  worki.  blue  enamel^  is  clearl)  (bet^n  by  the  beautifully  blue  cole 

fcoriae  of  iron»  >%'hich  ircquently  are  met  with  in   (he  bij 

furnaces  on   fmelting  ftliceous  iron-floncs*     But  we  arc 

fufficiently  acquainted  with  the  circumHances  and  conditit 

under  which   this  colour  is   produced ;    for  the  atTe^^tion  oT 

Henckcl,  and  fome  other  earlier  auihoirs  that  by  meant 

iron,  cemented  with  arfenic,  the  fame  blue  tinge  can  be  give 

glals  which  it  acquires  from  cobalt,  has  not  yet  been  fufficient 

♦  It  is  wtll  known  that  nature  tingrs  the  fapftire^  t(^u. 
bhe  chyst  ^^'  by  means  of  iron  without  cobnlr;  hui  mtn  h 
ponefled  of  her  means.     A  chemical  friend,  with  whom  the  in 
lator  ha<l  a  converfaiion  on  this  fubjef)  and  on  ihe  difficulty 
|iroving  the  Accuracy  of  the  above  analj^i  by  a  fymtbetieai  proa 
(uggrfted  the  idea,  that  fuch  a  blue  piitc  coulJ,  |trrh»p5,  be 
vtthout  cobalt  hy  the  inicmicdium  uf  bpi»-tazulj  ^  aii  tdca  wLt 
fnay  afford  a  iubjc^  for  cxj»cnroeut* — TrtuiJL 
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oonfirroed.  Whence^  after  the  difcovery  of  the  blue  from 
tobak,  the  art  of  tingeing  glafs  blue  by  means  of  iron  hat:  bad 
the  fame  fale  with  feveral  other  attainment*  now  loft ;  namely, 
to  have  been  difcarded  and  forgotten  on  the  account  of  new 
invented,  more  commodious  and  certain  expedient9  and 
inethods. 

SECOND    SECTION. 

THESE  coloured  mufaic  glafs-paftes  of  tlie  ancients  agreef.l*be  prtce^tog 
with  refpedt  to  their  opacity  and  fcoriaceous  fradture,  with  our  t,^*^^*^^"^ 
modern  enamels.     On  the  other  hand,  the  deceitful  imitations 
of  gems  already  mentioned  before  (hew,  that  the  ancients 
likewife  knew  how  to  prepare  beautiful,  high-coloured,  and 
tranfparent  giafs-paftcs. 

But  however  well  known  thofe  works  in  glafs  of  the  an-  but  the  ancients 

cients  may  be,  fince  both  earlier  and  later  writers  have  given  ^'^^^  ^notfcer 
,--...-.  ^     ,  r  X    r  method  oi  pamu 

fumcient  mforroalion  of  Ihem,  and  feveral   fpecrroens   preying,  liKleknowa 

ferved  in  the  co!le6lions  of  antiquaries  afford  a  dired  know- ••  "''^"'"*»  * 
ledge  of  this  fubjedt ;  it  is,  on  the  contrary,  very  furprifing, 
that  antiquaries  are  fo  little  acquainted  with  that  entirely  pe- 
culiar and  by  far  more  remarkable  painting  on  glafs  which  is 
formed  of  varioufly  coloured  delicate  glafs  fibres,  joined  with  It  is  rormed  of 
the  greateft  nicety,  and  by  fubfequent  fufion  conglutinated  in-  ^'/*'*  •5^'!*  *^ 
to  an  homogeneous  compad  maf::.     In  the  earlier  works  on  fufion  t 
antiquities  this  fcarce  production  of  art  is  not  at  all  mentioned ; 
the  reafon  of  which  is  probably  this,  that  the  fpecimens  now 
exiting  of  it  were  found,  perhaps,  only  about  the  middle  of 
this  (laft)  century. 

Among  later  antiquaries  Count  Caylus  appears  to  be  the  Firft  mentioned 
firft,  who  in  his  ColleSitons  of  Antiqvitjes  has  given  inforraa- Jj' ^J°""' 
tion,  accompanied  by  rather  inadequate  drawings,  of  this  fin* 
gular  fpecies  of  mofaic  work.  Winkelmann  has  afterwards,  in 
his  Annotations  on  the  Hiftory  of  t/ie  Art  among  the  Andents, 
(page  5,  feq.J,  more  accurately  defcribed  two  other  antiques 
of  this  kind,  with  the  appellation,  Pi£turef  made  of  Glaji^ 
Tubes,  in  the  following  palfage :  "  The  works  of  the  ancients  Ample  detcrip- 
jn  glafs,  which  are  not  noticed  in  the  Hifiory  ff  the  Arts,:  de-  ^^^  Winkd. 
ferve  particularly  to  be  mentioned  in  this  place ;  more  efpe- 
cially,  becaufe  the  ancients  carried  the  art  of  working  in  glafs 
to  a  much  higher  degree  than  we  have  arrived  at ;  a  fa6t 
vvhich>  to  thofe  who  have  not  feen  their  works  of  this  kifid, 

might 
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flMlghi  hiire  the  appeanuice  of  a  gronixilers  ai!«rUoii/ 
wbidi  he  nienitoni  a  floor  formed  of  green  gbli-filalet  ililc^ 
vcr«d  m  Uie  FamefiD.iflMMl«  at  well  as  fooie  IrsgiaettCi  if 

gljft-cupf,  wbicli  moil  have  been  tamed  on  the  lathe,  md 
I  ben  proceeds  as  fallows :  «'  Bu(  the  art  ftrongl^  daiim  our 
ailmiralion  in  two  fmall  pieces  of  gfafs  which  Uft  ye«r  (176:3) 
were  brought  to  Roaie,  Each  ul  them  is  not  ijutte  one  toch 
long,  and  one-(hfrd  of  an  inch  broad.  One  plate  eabibih,  oo 
a  dark  ground  of  varicgalcd  colours,  a  brd  rrprefcnling  a 
duck  of  various  very  lively  colours,  more  faitable  to  the  Chi- 
iiefe  arbitrary  tafle,  than  adapted  in  (hew  iho  truo  linti  of 
tyre,  l^c  oullmot  aje  well  decided  and  (^uup,  the  c( 
beautifal  and  pure,  and  have  a  very  firiking  and  hrilJi 
eflVd;  becaufe  the  artiO,  according  lathe*  nature  of  the 
has  ill  fomc  employed  an  opake,  and  in  others  a  (ranlporcnt 
glafs.  The  moil  delicate  pencil  of  the  miniature  paint 
could  not  have  traced  more  accurately  and  diflin^ly«  eil 
the  circle  of  the  pitpil  of  the  eye,  or  the  apparently  fraly  f< 
ihcr^  on  ti>e  bread  and  wings,  behind  the  beginning  of  whii 
^(o^titMht  thi*  piece  had  been  broken.  But  the  admiration  of  the 
^b*ii  tkklimft  p/holder  is  at  the  higheft  pitch,  when,  by  turning  the  glaA, 
thtputu  wi-  fee.t  the  lame  bird  on  the  reverfe,  without  perceiving  any 
^Utbi  rfJctii  '"'crcnce  in  the  ^malleft  points;  ivlieiice  we  cuuld  not  bo£ 
etude,  that  this  pi^urc  is  continued  through  the  wbnje 
fiefi  of  the  fpecimen ;  and  that,  if  the  glafs  were  cut  tnaf* 
verfcly,  the  fame  pi^urc  of  I  he  duck  would  be  found  repeated 
in  the  feveral  flabs;  a  conclufion  which  was  ftilt  farther  coiw 
firmed  by  the  tranfpareot  places  of  foroe  beautiful  colooft apin 
the  eye  and  bread  that  were  obfcrvcd.  The  painting  tut  on 
both  (ides  a  granular  appearance,  and  feems  to  hare  been 
formed,  in  the  manner  of  mufaic  works,  of  fingic  pieces ;  hot 
io  accurately  united,  that  a  powerful  magnify tng-gUCs 
unable  to  difeover  any  juncture!.  This  circumilance,  and 
continuation  of  the  piclure  throughout  the  whole  fubliaf 
rendered  it  extremely  difEcult  lo  form  any  direB  notion  oi 
It  i«  found  to  procefs  or  manner  t»f  performing  fuch  a  work.  And  Ihe 
e^fifi<lofthrt*di^^pl^jQjj  ^^1  jj  might  have  long  continued  enigmatical, 
codwife*  not  that,  on  the  fedion  of  the  fracture  mentioned,  line*  arc 

obfcrvable,  of  the  fame  colour.'t  which  appear  on  the  ap| 
furface,  that  pervade  (he  whole  mafs  from  one  ilde  to 
other ;  whence  it  became  a  rmlional  conclution«  that  thi*  ki 
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yt  pamling  mud  have  been  execuled  by  joining  varioufly  cor 
loured  filaments  of  glafs,  and  fubfequenlly  fufing  of  the  fame 
into  one  coherent  body.  The  other  fpecimen  is  of  about  the  Another  fpeci. 
lanie  fize,  and  made  in  the  &me  manner.  It  exhibits  ornar  ^^^^  ^^  *'* 
Boental  drawings  of  green,  white,  and  yeUow  colours,  which 
arc  traced  on  a  blue  ground,  and  reprefent  volutes,  beads,  and 
flowers,  refttng  on  pyramidally  converging  lines.  All  thefe 
•re  very  diflind  and  feparate,  but  fo  extremely  fmall  that  even 
a  keen  eye  finds  it  difficult  to  purfue  the  fubtle  endings,  thofe 
in  particuUr  in  which  the  volutes  terminate.  Notwiihfland- 
jng  which,  thefe  ornaments  pafs  uninterruptedly  through  the 
whole  thicknefs  of  the  piece." 

Of  the  fame  glafs-pafie,  which  has  been  here  defcribed.  The  Chm  «tm 
mention  is  made  by  Sulzer  in  his  Theory  qfthe  PolUe  Arts,  un«  ***  ^^f  SiU»«» 
der  the  article  Mufiic  (moiaich)*    Having  feen  the  piece 
itfelf  in  the  faoafe  of  its  then  pofleflbr,  Cafanova,  at  Drefden, 
be  confirms,  in  the  capacity  of  an  eye-witnefs,  the  defcription 
given  by  Winkelmann,  and  calls  it  **  a  remnant  of  antiquity,     . 
which  indicates  the  cxificnce  of  an  art  brought  to  the  higheil 
degree  of  perfedion." 

Mr.  Townley,  of  London,  enumerates,  ipong  the  principal  Extremely  mi. 
rarities  of  his  celebrated  cabinet  of  antiquities  the  Aone  of  a  To^''*''"«iu* 
ring  of  a  firoilar  antique  glafs-pafie,  which  reprefents  a  bird  ofleakm.^' 
lb  fmall  a  delineation,  that  it  cannot  be  diilindiy  feen  but  by 
means  of  a  magnifying  lens. 

At  very  few  fpecimens  of  this  fpecies  of  4;lafs*painting,  Two  rpeomene 
which  undoubtedly  mud  be  reckoned  among  the  loll  attain* '"  pofleffion  of 
nents  of  art,  and  of  which  even  the  exigence  is  fitll  fo  little      *""^* 
known,  are  met  with  ;  I  think  it  not  fuperfluous  to  give  the 
following  notice  of  two  new  famples  which  I  pofTefs  of  this 
clafs  of  antique  fubjeds.     Both  pieces  have,  a  heart^thaped  Defcriptioa* 
form*    The  principal  front  is  fiat,  the  reverfe  is  convex,  and 
bas  from  eight  to  ten  prominences  (Ecken),    The  length  of 
one  of  them  is  one  inch,  the  breadth  four-fifths,  and  the  thick- 
nefs two-fifths  of  an  inch.    The  other  fpecimen  is  two-4kinis 
fmaller.      As    to  c*olouring  and  manner  of  drawing,   they 
are  both  nearly  alike.    The  principal  mafs  of  the  larger  is  of 
a  dark-blue,  and  wliolly  opake ;  but  that  of  the  ftnalUr  is  a 
fapphire-blue,  and  in  fome  places  tranfparent.     The  blue 
ground  is  embellilhed  with  voluted,  fiellular,  minute  fiowers, 
of  fo  rery  fmall  a  delineation  as  to  be  hardly  iailabla  by  the 
^  pencil 


I 


of  the  Itritx 
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ftnctl  of  the  mtfiratitre  pain(er.     The  cotoun  of  thef« 
like  omamen(%  which  are  red,  preen,  brown,  fky*hhi€p  i 
while,  are  pure  and  lii^cly.     The  delineations   pervnde 
whole  fubfliince,  and  upon  m  broken  pari  it  it  ieen  hy 
infpe^lion,  ihal   thefe  delicate  figvirt%  have  been   fmmed 
parallcJ  j^Iafly  fibre*  of  various  colours  conglutinated  by 
of  gentle  fufion. 

As  the  drawings  given  by  Count  Cayluf  afford  bat  a 
iinperfetl  idea  o(  that  ingenious  enamol-painttng,  I  fubmit  here" 
a  delineation  of  the  larger  of  my  iwo  fpeciroen*.     /V-    t. 
Plate  \Ul.  rcprcfenls  it  in  il*  true  fize;  fig,  2  cxbitn.   : 
magnified. 

On  this  occafion  the  foHoiving  palTage  from  a  letter  of 


fiiffnvliofi  m 

*'^cA».«Tf'**  ^-   K^^»^"*»   concerning   an  inicnlion   of   the   c«Iebfatfd 
paiatiDgk  Tobias  Mayer,  rnay   well  deferve  a   place  here.      ••  Mai 

pofTcfled  Ihe  art  <»r  making  a  number  of  peffcftly  fiintlar  co] 
of  a  painting.  He  compounded  his  pifiure  of  coloured 
crrryort*,  in  the  fame  manner  at  a  prifm  may  be  compofed 
thinner  prirmt  of  tlic  fame  length.  Every  tranfverfc  cultii 
afTorded  then  a  copy."  Meyer  might  probably  ha^-e  been  led 
to  this  mcthm!  of  imitation  in  wax,  from  the  infpe^too  of  ^ 
tnufaic  work  of  the  kind  here  defcribed.  ■ 


m 


On  Spontaneoui  hfnmmat  inm,     Py  G>  C .  B a  r  rn  o  L  D I j 
Jrjfor  qf  Phtific  and  Ckemifiry, 

(Concluded  ftom  Page  aao. ) 

4,  77ie  FtrmenUtion  of  Animal  and  VfgetaUe  SuhJ 

Itt*  A  HE  greater  part  of  animal  and  vegetable  fabRance%  wl 
they  ftill  retain  humidity,  and  arc  accumulated  into  larj 
maflTe^,  enter  into  fermenlalion,  a  change  in  their  compnfiti 
it  effeftcd,  ond  they  frequently  heal  to  the  point  of  inflamn 
lion.  It  U  thus  that  magazines  r>f  hay,  at  turf,  of  flax, 
hemp,  Hacks  of  hay  or  flraw,  heaps  of  linen*rags  in  pap 
milUt  4<^«  ^^^^  fif<^  fponlaneoufly. 


•  dUgtmmt  CtQgTaphi/cht  tfhtmtfldin^  by  Zacb,  1TS>S. 
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!  '  It  if  principally  hay  which  requires  precaation ;  if  the  hay* 
I  karveft  happen  in  rainy  weather,  it  is  commonly  flacked  be- 
^e  it  is  thoroughly  dry,  and  in  this  dale  is  more  difpofed  to 
ierment  and  to  heat.  If  a  hay-ftack  is  obferved  to  be  in  fer* 
HMntation,  great  care  mud  be  taken  not  to  throw  it  down  too 
fttddenlyt  the  exterior  layers  muft  be  carefully  detached  one 
after  the  other,  it  almofl  always  happens,  that  when  a  hole 
is  made  in  the  middle  of  a  (lack  of  heated  hay,  it  takes  fire 
Ibddenly. 

Nothing,  however,  is  more  eafy  than  to  prevent  thefe  fatal  Udfity  of  adaia§ 
accidents :  when  there  is  any  reafon  to  fear  that  (he  hay  which  ^"'^  ^  ^^' 
Is  intended  to  be  houfed  or  flacked,  is  not  fufiiciently  dry,  it 
js  only  neceflfary  to  fcatter  a  few  handfulls  of  common  fait 
(muriate  of  foda)  between  each  layer.  It  would  be  very  ill 
judged  to  regret  this  trifling  expence;  for  the  fait,  by  ab* 
forbing  the  humidity  of  tlie  hay,  not  only  prevents  the  fer- 
mentation and  confequent  inflammation  of  it,  but  it  alfo 
adds  a  tafle  to  this  forage  which  flimulates  the  appetites  of 
cattle,  aflifls  their  digeflion,  and  preferves  them  from  many 
difeafes. 

During  the  great  heats  of  fummer,  it  frequently  happens  that 
heaps  of  dung  inflame  fpontaneoufly :  great  care  fhould  be 
taken  to  fprinkle  them  frequently  with  water  in  the  fummer 
feafon,  and  to  keep  them  at  a  certain  diflance  from  habitations, 
as  well  to  prevent  fires  as  with  a  view  to  falubrity. 

5.  The  AccwnuUuUm  of  Animal  and  Vegetable  Subftancet  covered 
with  an  OiL 

If  animal  and  vegetable  fubflances  heaped  into  a  large  mafs,  Heatfromgreafy 
con  take  fire  from  the  heat  produced  by  their  dccompofition,  ^^^}  *"**  ^" 
this  accident  is  flill  more  to  be  dreaded  when  they  are  covered 
with  oily- matters,  and  particularly  with  a  drying  oil. 

Befidex  the  accident  which  happened  at  the  manu^idory 
of  Lagelbart,  and  of  which  our  colleague  HauflTman  gave  an 
account  to  the  Society,  and  the  tire  which  took  place  io  one 
of  the  fined  manufactories  at  St.  Marie-aux-Mines,  there  ara 
many  other  examples  of  wool,  duffs,  and  pieces  of  cloth,  which  '' 
were  not  freed  from  greafe,  taking  fire  ia  the  warehoufei 
when  they  were  folded  together,  and  even  while  movipg  . 
them  from  one  place  to  another  when  they  were  in  large  quan* 
titiet :  this  is  principally  to  be  dreaded  when  linfeed  oil,  or 

any 


ny  other  oil^  drying  in  ttfelf,  or  rendered  lb  by  o%}Ac  of  t( 
it  employed  in  the  prcparatiun  of  thefe  duff*. 

In  tiie  manufitdurc  of  dollar  only  olive  oil, 
Diould  be  ufcd  tu  grL-afc  the  woi>(, 

1 1  fometinxr^  Kappcnt  on  boiling  flowcr«  and 
which  occurs  in  fci^erd  pharmaceutical  operalionf, 
being  liiken  out,  the  herb$  dried  in  the  oil  infiattie 
aeouflyt    care  (hoiitd  therefore  be  taken   when    ihcrt 
lire  thrown  away,  not  to  neap  them  near  other  cooibiiftiyi 
bodies. 

There  htve  been  federal  examples  of  vefRrU  bavtiig  biOl 
burnt  rn  fea-ports^  either  by  the  fpofitaneoits  oombolliiNi  d 
heaps  of  cordage  coated  witii  tar,  or  by  a  mixture  of  linleed 
oil  boiled  with  iamp-black,  and  tnclofed  in  a  bag. 

6.  The  haUing  nfoity  MattcT9* 

rfmnboiUng      In  (lie  preparation  of  fume  varniflies,   fuch  as  p^inK 
vityaMttcTii      in  which  hnfeed-oil,  boiled  to  a  certain  caniifience, 

rally  made  ufe  of,  it  freqacntly  happens  that  the  uti  take*  fiit, 
uniefs  the  neccdary  precautions  are  employed  :  the  ^aise  eiisd 
takes  place  in  mehittg  butter,  lard,  or  any  other  grcafe.  iflfaci 
are  heated  too  much  ;  fo  that,  in  tiiefe  operation«a  it  is  aim 
ncceflfary  to  remove  every  other  combuftible  fiibdanre,  to 
a  Ud  at  hand  to  cover  the  ve/Tel  a*  foon  a«  the  fire  lias< 
and  particularly  to  take  care  not  to  poor  water  upon  it,  wbli 
inDead  of  exiinguiUiing  it,  would  fpread  it  more  andfivi 
greater  adivity. 

7*  TorrrfaBion. 

via  ham  nwted     There  are  many  vegetable  fubflances  which  Incfeale 
iregetibk  fub-     power  of  inllaraing  fpontancoufly  by  lorrefaaion,  ii  they 
inciofed  in  fucks  of  cfotlr,  which  leave  thero  in  contad 
the  furrounding  air;  fuch  arc  f^WTdud,  roaftcd  coFee.  the 
meal  ol  grain,  and  teguminout  fruits,  fuch  as  Frcnth 
lentils,  peafe,  4re* 

There  have  been  feveral  inflances  of  ftables  havii 
fire  from  a  bag  of  roafted  bran  wliich  hacl  been  appl 
neck  of  a  fick  animal^  and  had  inHamcvl  fpontaneoiifly. 
inhabitants  of  the  country   who,  in  fume  dilordert  of 
beafti,  are  obflinate  iu  ftppfyiirg  this  remedy^  to  ivhtcii  ctJien 
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•f  more  eflkacy  and  lefs  danger  might  be  fubftituted^  (hould' 
at  lead  be  careful  not  to  inclofe  tlie  bran  in  the  cloth,  either  too 

.  iiot  or  too  much  roamed. 

Brewersi  after  having  made  their  barley  and  other  grain, 
which  they  employ  in  making  beer,  germinate,  dry  it  in  a 
l^iln,  except  whut  is  intended  for  pale  beer,  and  they  gene* 

!  rally  roaft  it  more  or  lefi  liighly,  to  give  the  beer  a  deeper 
W  paler  colour.  If,  therefbrei  when  the  grain  is  brought 
from  the  kiln,  it  is  put,  flill  hot,  into  facks)  it  frequently  hap- 

'  pens  that  it  beats  and  takes  (ire,  and  this  has  oCcafioned  feve- 
nl  ires  in  breweries. 

8.  Sulphurated  and  phofphorated  Hidrogen  Gau 

*tkt  caafe  of  fubterraneoos  fires  and  volcanoes  is  generally  Inflammation  of  ^ 
attributed  to  the  decompoiition  of  pyrites,  or  metallic  ^"1- ^hj/^S^J^*^. 
phnrets,  buried  in  the  interior  of  the  earth.    Thefe  pyritous  drogen  gas. 
mafles  are  decompofed  by  the  conta£k  and  concurrence  of  water 
and  air,  and  the  decompoiition  is  always  accompanied  by  a 
.gieat  expanfion  of  caloric,  and  a  difcngagement  of  a  very  in- 
flammable gas,  called  fulphurated  hidrogen  gas.    This  gas  in- 
flames at  an  elevated  temperature,  and  can  communicate  the 
iaflaromation  to  the  f^lphur  of  the  pyrites,  to  the  coal  and  other 
bitnaitROtts  matters  which  generally  accompany  it. 

Similar  inflammations  are  fometimes  obferired  near  coal-pits. 
Ift  exploring  the  coal,  veins  and  infubted  maflfes  of  pyrites  are 
frequently  met  with :  6 nee  thefe  pyrites  always  communicate 
m  bad  quality  to  the  coal,  the  miners  generally  lay  them  afide, 
and  throw  them  out  of  the  pit :  if  thefe  heaps  of  pyrites, 
mixed  with  coal,  are  then  expofed  to  the  alternate  aAion  of 
tbe  fun  and  rain,  they  beat  and  inflame.  Great  care  mud 
tiierefoce  be  taken  that  thefe  accurouhitions  of  pyrites  ftiould 
be  kept  at  a  diflance  from  all  combuftible  bodies  to  which  they 
wooM  neceflarily  communicate  the  inflammation. 

Thefe  are  many  operations  of  nature  in  which  fulphurated 
ludfogen  gas  is  formed,  but  it  often  enters  into  other  combina- 
tions as  it  forms,  it  diflblves  in  water,  or  difengages  at  a  tern- 
penUure  too  low  for  it  to  inflame. 

By  boiling  phofphorus  in  a  foiution  of  potafti  or  lime,  phof- 
phorated htdrogoi  g^  is  difcngaged,  which,  being  much  more 
conbaflible  than  fulphurated  hidrogen  gas,  inflames  at  a  low 
ianpcnUare  at  foon  as  it  coaxes  in  contaA  w ith  atmofpheric  air* 

This 
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Sotphuret  and 
phofphurt:  of 
lime  or  p<iu(h. 


I»yn>ph^u». 


A  pTT<>pHor*c 
inaTfrr  may  be 
§utmed  in  urdi- 
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Thi«  fa<i  which  in  ehemicsl  experiments  otf^frj  tile  bcuM 
fpeOadti  of  «  founlmin  oft  fire  over  water,  ii  pfoduced  fitio- 
ftlly  by  the  piiir«(a<5lic>n  of  animal  lubfianccK  which  are  bumiL 
The  li;;Uu  which  are  frequently  feen  io  comt:  out  of  the  etttht 
and  which  are  Icnown  by  tiic  name  of  Jack  o*  LanlcfTiH  a** , 
only  o^  ing  lo  (he  difcngagement  of  lhi<  phofpboraicd  hi 
gkti  tf  thefe  lights  general ty  appear  moving  abnut  tti  p 
where  th«^y  do  not  touch  dry  combafttbles,  ibcy  feldom 
ij6n  difa^^ewble  accidentc ;  but  they  are  alfo  difenga^ 
fereHs  and  it  may  happen  that  in  hut  fummers^  when  the 
and  bruQi-woiid  are  (fiuroughly  dry»  the  ga«  in  cocnbuAiun 
meet  with  thefe  combuflible  roalertab,  and  fe(  tire  to 
and  thus  produce  the  conflagration  oF  a  w'  il 

Ihould  not  therefore,  loo  lighlly,  and  wilhoui  .  \  pr 

attribaLe  to  the  malevolence  or  to  the  connivance  of 
thoft*  dreadful  events  which  are  fomelimes  only  tltc 
caufes  purely  naiurdl. 


9.  Sutpkaret  and  Pkojphurei  qf  lAme  and  fjf  Potajk  formed  4| 
the  Combufiion  t*JJixeral  VegtlaUa* 

Sulphur  is  alv^ayx  formed  when  gypfum  (fulphateof] 
any  other  fulpliate,  whetlier  earthy  or  alkiilinef  u 
hfaled  wiih  charcoal*  wood,  or,  generally,  with  any  cow* 
buHible  which  is  reduced  lo  charcoal  by  heaL  The  IkmeUu 
form  fulphureous  waters  if  the  remains  of  animal  or  tl 
fobftance*  are  left  in  a  water  in  which  il  it  dtfToivedj  fo 
it  frequently  requires  only  a  liitle  fuiphale  of  lime,  or  fo 
other  fulphuric  fait,  lo  communicate  Uie  odour  and  laile  of 
falphur  (•>  water  vvhich  is  flagnanl. 

P^rophoru^i  is  obtained  by  calcining  the  alum  of  commerO^ 
or  fulphate  of  potaib  with  fugar,  meal,  or  any  olher  fobHafiCS 
which  h  reducible  lo  charcoaJ. 

Ti)e  inHiinimation  of  pyrophoms  which  takes  fin  tyf\ 
folc  ronlacl  of  humid  air,  \n  only  owing  lo  liie  fulphui 
pottilh,   which  by  attrafling  the  humidity  of  the  air,  heat 
ll)at  point  that  it  kindles  (he  carbonaceonf  maUer  whi^ 
rounds  ii»  and  whfch  being  m  a  (late  of  greater  tenuity, 
much  the  more  difpofed  to  burn. 

But  fince  many  ot  our  common  combullibles  conlain  fglj 
ric  falls*  il  may  happen  that*  in  their  combufiion,  a  pyroph 
matter  is  fomelimcs  fofwcd  by  chaaoe,  which  rcinaloi  tti 

rci 


OH   tPONTAKBOtrS    tNFLAMMATlOVI*  241 

refidae  of  the  combuflioiiy  efpecially  if  the  combuflible  is  not 
entirely  confumed>  and  a  part  is  not  reduced  into  charcoal, 
vrhich  frequently  happens  in  the  fire-places  in  which  the  com- 
budibles  are  not  burned  in  grates,  and  the  afhes  are  not  fepa- 
rated  from  the  charcoal.  There  have  been  inftances  of  houfes 
having  been  burnt  by  aihes  intermingled  with  the  charcoal 
which  had  been  taken  too  early  from  the  fire-place  and  put 
into  places  where  they  were  furrounded  with  corobuftibles, 
which  they  fet  on  fire  by  a  fpontaneous  inflammation.  Hap- 
pily thefecaufes  of  conflagration  rarely  occur;  for  pyrophorus 
does  not  retain  its  property  of  inflaming  for  any  length  of  time, 
and  it  is  frequently  decoropofed  (hortly  afler  its  produdion, 
without  occafioning  any  unpleafant  event :  neverthelefs,  care 
ihould  always  be  taken  not  to  put  afties  newly  burned,  and 
i¥hich  are  Hill  intermingled  with  charcoal,  in  places  where 
they  can  communicate  with  combuftibles. 

The  formation  of  a  pyrophoric  matter  is  principally  obferved 
in  the  preparation  of  the  foda  of  commerce}  which  is  obtained 
by  the  incineration  of  different  maritime  plants  containing 
much  fulphate  of  foda»  and  which,  in  the  combufiion,  feme, 
times  furnifli  a  certain  quantity  of  fulphur,  greater  or  lefs,  ac- 
cording to  the  manner  in  which  the  operation  is  dire^ed. 

The  formation  of  phofphuret  of  lime  has  great  analogy  with 
that  of  fulphuret  of  lime.  Although  the  phofphoric  acid  is  not 
found  fo  often  in  vegetables  as  the  fulphuric  acid,  it  neverthe« 
lefs  exifts  in  them  in  greater  quantity  than  has  hitherto  been  Pliofpbonc  add 
believed  :  it  is  principally  found  in  moft  plants  which  grow  in  JJ^^^JlJ^"'  *" 
niarfliy  places,  in  turf,  and  in  (everdi  fpecies  of  the  white 
woods.  In  reducing  thefe  woods  into  charcoal,  a  fmall  quan. 
tity  of  phofphorus  is  fometimes  formed,  which  may  remain 
combined  with  the  fame  bafes  as  retained  the  phofphoric  acid 
before*  the  combuflion :  the  phofphorus,  by  forming  other 
combinations,  may  be  rendered  incapable  of  occafioning  any 
accident,  but  it  may  alfo  happen  from  a  concurrence  of  feve- 
ral  circumftances,  that  charcoal  impregnated  with  any  phof- 
phuret whatever,  may,  by  expofure  to  the  a£lion  of  a  warm 
And  humid  air,  difengage  phofphorated  hidrogen  gas,  which, 
by  the  contact  of  the  atmofpheric  air,  will  take  fire  and  coov* 
aunicate  the  inflammation  to  the  mafs  of  the  charcoal. 

Two  examples  of  this  kind  of  fpontaneous  combuflion  have  SpoinaneoQt  la- 
token  place  in  Uie  powder  magazine  of  Eflbne,  in  lh«  )ears  8  Jj^^J^/,'^^ 
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and  la  The  firfl  lime  the  nsccivw  of  the  machme  for  fifui{ 
the  chafrottl  caoghl  fire»  ami  ihc  foconci  timtf  il  began  in  the 
magazine  of  charcoal,  wiihout  a  fufpicitiii  of  any  other  ciof« 
except  (hat  of  a  fpontaneou*  iiillamnjalion.  The  different  re* 
pons  marie  on  thefe  two  eveiitii,  have  been  m(«rted  tn  lie 
public  jouroa]-! ;  but  the  explanations  that  wttc  girco  ofllHa 
were  not  fathfaQory.     It  l(;ems  re'  st  ibcy  !♦«« 

occafjotied  by  fome  phofphoru*  cont  narcoaJi  lai 

Ihit  explanation  hai  the  more  weight,  becaule  willoiv  (boar* 
daini-),  which  is  ufed  at  EtTonf,  a*  well  a)  m  mofl  otKef  pow* 
der-manufaf%oric5,  and  which,  in  many  refpcfis.  defervt*!  ll« 
preference  over  other  woodi  in  the  prepAralioo  of  powder, 
contains  phofplioric  acid,  at  Icaft  thai  does  wbicb  grow*  Ittoar 
neij^hbourhood. 

Charcoal  from  turf  begtos  to  be  employed  tn  fonie  domeitK 
and  other  operations;  but  as  it  ix  much  difpofed  to  rpoDtaneoas 
tn^aninsatioo^  its  ufe  fhould  be  prevented,  or  at  Icall  k  flw»Id 
be  dored  wtlh  great  precaution.  It  has  happened  at  ^rif  ■od 
other  places,  that  noagazine^  of  this  charcoal,  which  were  nil- 
ftiekeredi  have  taken  fire  by  the  combmed  a^ion  of  the 
and  rain. 


10.  Phofpkorw 
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4 

efJP 


from     It  may  alfo  happen  that  the  fmall  <|aantify  9(  phofpb 
*™™*    whidi  is  fometime*  formed  in  the  carbonization  t>f  dii4 

for iB  of  wood,  without  uniting  either  with  the  hme  w  the  pot* 
a(h.  remains  combined  with  the  charcoal,  which  1 1  "^oi 

difcngage  phofphoratcd  hidrogen  gun^  nor  does  j[  ,  'f- 

flame  by  the  fole  a^ion  of  water  or  of  a  humid  air*  t^at  which, 
by  pcrcufllon  with  falt-petre  (nitrate  of  potafh)  may  f^oducea 
powerful  detonation*  It  is  very  probable  that  the  tnjec  foC* 
celfive  explofions  which  look  place  in  the  powtler*niiIlil  the 
manufactory  of  Vongcs,  were  partly  owing  to  a  fimtlar  Vcaale* 
pyo.  Charcoal  has,  in  general,  great  influence  on  tlMt  dt 
>ry  one  eiu/c  produdlions  of  nature  and  the  art«.  It  i$  frequently  obfcr 
^oi  coidJaort '"  "^i^g^^  ^^^^  loiuideries.  particolarly  m  ibofc  of  iron,  that  iJkJ 
M^  produa^i  vary  according  to  the  nature  of  the  charcoal  employed* 

ft  The  bad  quality  which  is  fometimes  found  in  f  beinf 

^  -  brittle  when  cold,  h  generally  attributed  to  the  icaci^ 

^^ft  totiLalned  in  Jihe  ore« :  but  fioco  tbe  (kme  or«>  by  liio  ktim  pct^ 


iTTKX£!TI01l   •F'trArB«  AY  Alt.  '^^tS 

iMflef  ,^  fttrniibes  better  iron  in  one  fpundery  than  in  another, 
ihe  difierence  feemt  frequently  to  arife  in  part  from  the  char* 

Such  are  the  principal  c^ufes  of  fflontaneoos  Combufiiolfit^ 
whofe  effects  are  fo  much  the  more  dangeroui  by  being  lead 
«3cpeded.  The  Society  of  Emulation  thought  they  Oiould  ren« 
der  an  important  fervice  to  every  dafs  of  proprietors,  and  par« 
lienlarly  to  the  inhabitants  of  the  country,  by  developing  the 
pbyfical  knowledge  which  might  guard  them  againft  dangers, 
6f  which  they  are  too  frequently  the  victims,  from  ignorance 
tod  a  fatal  want  of  forefight.  I  ink  I  have  fulfilled  the  with 
bf  the  Society,  and  of  the  firft  Magiftrate»  whofe  intelligence 
ftnd  conilant  fblicitude  extend;  without  exception,  to  everj 
dbjed  which  may  contribute  to  the  prbfperity  of  the  country 
tod  the  happinefs  df  the  governed. 


m. 

bn  iht  Solution  <(f  Water  in  the  Jtmqfpherei  and  on  the  Nature 
qf  atmojplierical  Air.  Bif  Mr,  John  Govcb.  from  tie 
Author. 

To  Mr.  NICHOLSON. 
SIR, 

1  DO  not  recollefl  any  phllofopber  or  mettorologid,  who  hat 
attempted  to  detnonfirate  the  chemical  anion  of  atmofpherical 
ait  and  water,  by  help  of  the  following  fads  and  arguments. 
Should  the  prefent  endeavour,  to  efiablifh  the  propofition,  ap^ 
pear  deferving  of  a  place  in  your  Journal;  the  infertioD  of  it 
will  oblige. 

Yours,  &c. 

JOHN  GOUGH. 
Aliddle/haw,  Jufy  16,  1804<. 

£xp..  ] .  If  a  cylinder  of  dry  porous  wood  be  put  into  a  (Irong  VtjmfiKtAht 
glafs  lube,  nearly  of  the  fame  diameter  with  itfelf,  and  water  *""^  ^"'^^ 
be  poured  into  the  Veflel,  the  particles  of  the  fluid  will  pene* 
trate  the  wood,  and  caufe  it  to  fwell,  fo  as  to  burft  the  glafs. 
Some  writers  affirm,  thai  the  fame  artifice  has  been  ufed  with 
fuccefs  to  fplit  rocks,  an  operation  which  is  commonly  per* 
formed  by  the  elaflic  power  of  gun-powder.    A  quantity  of 
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a(^nity  perm* 


exfMnneni 
ft^red  to  the  n^ion  ol  frravity.     W«  n 

to  another  forre,  ramely,  the  mutual  attraction  o(  WDod  sad 
walcf  tn  0  itquiit  kirm. 

/Tip,  2.  If  a  pirce  of  whip-cord  or  thftrm  be  tiretched 
C^-**'!!^.*^  ^^^  hcavieft  weij^ki,  it  can  fupporl.  th«  pendenl  body  will 
ccfifl,  an  oft  av  (be  flfinif  of  gut  contntiK  in  co»iCrqyefK« of 
acctflion  of  w^Tcr  derived  from  the  atmofpbrrr }  on   the 
iriktyf  It  witi  dcfc^'nd,  whtrn  iHe  cord  bt'^tn't  to  foUk  froa  the 
lof»  of  mojfiurc,  Tiie  motion  generated  in  ihi*  mfbince, 
Rtroofpherirftl  vapour  to  be  povtrerfulljr  »ttra£led  by  IIk 
fibrei  of  vegriable*  and  aoimaU;  confequcnlly  theCefiibd 
have  a  ilrnng  affinity  to  water,  not  onljr  in  a  liquid  form^ 
alju  when  rt  i»  dttfufed  (hroogb  the  atr*     Thi«  olHnitjr  or 
will  be  called  thu  hygronietrical  aitraclion  in  the  feqael  of 
enay,  for  the  fake  of  perfpiciiity. 

The  preceding  experiments  have  not  the  Icafl  claim  to  no- 
velty ;  but  ibey  arc  the  preliminaries  of  an  rnfofence,  vvhidi 
of  tnoment  in  the  prefent  queHion.     For  affinity  is  a  fixed 
lalion  of  bodiei,  creating  a  difponiion  to  coalefcCp  i     ' 
are  »hus  mutually  rtrlaled.  a^i  often  a<  water  is  corriL 
another  fiibfiancc.     The  union  mull  therefore  be  pcrtuaneni 
unlefs  it  happens  to  be  didolvcd  by  an  external  caufc,     Ni« 
at  any  certain  force  only  gives  way  to  anolhrr  fupertor  a 
contrary  to  itfelf,  it  }%  evident  that  a  moifl  body,   %^hich  d 
charges  a  portion  of  the  water  it  t  ontaitis  i^  obfiged  to 
•vitli  it  by  a  more  powerful  attraction,  exilling  in  ill  fM*i 
boorliood.     It  h  to  fee  remarked,  (batlempcn^   - 
the  cxlertjal  cauft-J  alluded  to  above;  but  it  is 
prefent,  beraufe  the  tfTcfls  of  its  changes  may  be  obviaird 
the  following  experiment,  which  is  intended  to  throw 
tional  light  upon  the  hygromelrical  attra^ion, 

Ejp,  3.  Take  two  bibulous  fubftances,fuch  ax  two  fl?c« 
fpongei  nr  a  piece  of  fpongc  and  flired  of  wrMjI|»-n  clot 
Make  the  one  wet  and  keep  the  other  dry ;  then  put  thcin 
into  aclofe  velTcl  of  glafs  or  roeta!,  placing  them  cither  in  r 
lafk  or  apart :  the  wet  body  will  grow  lighter  in  a  thofi  ii^ 
and  the  dry  one  witl  gain  more  weight;  lhi«  T  ^f 

longed,  until  the  two  fubftanccs  find  the  t  ^  uj  of 

altrndlivc  powers;  wbicb  will  be  accomphflted,  wtien 
Tcfpc£live  wcfghts  b<^comc  flationary.  This  equilibrtum 


licil 
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the  hygrometrical  attradtion  te  diminifh  with  (he  abforptioti  of 
water,  and  to  increafe  with  the  lofs  of  (he  fame;  confequently 
an  union  produced  by  this  force,  may  be  diffolved  by  the  prc- 
fence  of  a  body,  which  contains  lefs  water,  and  therefore  at- 
tra6ts  it  more  powerfully. 

Atmofpherical  air  may  be  concluded  to  poiTefs  the  power  AtnKirpberiul 
defcribed  above,  from  the  changes  and  effeds,  which  are  ob-  ^^^^  *^ 
fervable  in  the  following  inftances:  Firft,  Atmofpherical  air 
takes  the  water  of  cryftallization  from  various  falts ;  it  there- 
fore overcomes  the  affinity,  which  unites  the  component  parts 
of  thefe  cry  dais.  Secondly,  The  fame  hygrometer  denotM  a 
greater  degree  of  humidity  at  one  time,  than  at  another, 
though  the  height- of  the  thermometer  be  the  fame;  confe- 
quently the  bygrometrical  attradion  of  the  atmofphere  is  vari- 
able under  equal  degrees  of  temperature;  becaufe  this  foroa 
is  evidently  conftant  in  an  inftrument  Icept  in  an  uniform  beat* 
Third,  If  two  vefleU  be  expofed,  at  the  fame  time  to  the  air, 
one  of  which  contains  dry  potafli,  and  the  other  a  dilute  folu* 
tion  of  the  fame ;  the  former  will  acquire  weight,  while  the 
other  grows  lighter.  The  lad  fadt  ftiows,  that  atmofpherical 
air  may  be  faturated  with  moidure,  in  refped  of  one  body^ 
and  be  at  the  fame  time  in  a  very  different  fituation  relative  to 
another;  fo  that  evaporation  evidentJy  arifet  from  4n  excefi  of 
kygrometricai  attradion  in  the  atmofphere ;  on  the  contrary, 
the  production  of  dew  depends  upon  a  iimilar  excefs  in  thq 
bodies  on  which  it  is  formed. 

I  may  be  afked,  after  making  this  open  declaration  of  my  Atmofpherical 
fentiments,  which  of  the  conftituent  gafes  of  the  atmofphere  ■*'  *  *"?'•  I*» 
combine  with  water?  The  proper  reply  to  the  queftton  appears 
to  be  this:  It  is  atmofpherical  air;  which  I  confider  to  be  a 
homogeneous  gas,  for  the  following  reafons:-rFirft,  The  at- beetufe  it  St 
mofphere  is  diaphanous;  which  could  hardly  be  the  cafe,  were  *«pl»»wi, 
it  a  mafs  of  uncombined  fluids  of  diflferent  fpecific  gravities; 
for,  had  fuch  an  arrangement  been  formed,  the  rays  of  the 
fun  would  have  fuffered  a  multiplicity  of  refradlions,  in  their 
approach  to  the  earth ;  and  total  darknefs,  or  at  bed  a  dim 
twilight,  would  have  been  the  confequ«nce,  had  our  planet 
been  flirouded  by  a  covering  of  hetero^reneous  gafes.    Thus 
the  atmofphere  appears  to  be  homogeneous,  from  the  conljr 
fleration  of  its  tranfparency. — Secondly,  A  given  meafure  of  bectule  (mart 
pxigen  is  heavier  than  an  equal  balk  of  azote,  under  fimilar  JJJig  ^^ 

circmndances  i 
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Ama^ksrleii  circum(bnc«(  confctiuenlly  thftdcfifity  df  the 
ar«|aaflc  !■*•  [|,]^  of  the  laHer,  fupp^fing  ihcir  dalltc  fcvrrc^  to  br  pqoal^ 
On  ihi«  acrount  found i  will  moi'e,  in  all  cafes  with  left  ce>- 
lerity  tn  oxigen  than  tlicy  do  tn  azole.  Jf  Uteri  our  mtotoTphertt 
conHlled  of  two  independent  maffe^^  of  Ihi-fc  £tuid«»  iDolualljr 
jKfrvading  ejcli  others  every  momentary  report  woald  have 
been  double  lo  fcnfe,  at  a  futlicient  didance  frucn  tiie  (cal  of 
foond;  bc'Caule  (uch  a  report  would  arrive  at  the  car  iDorvct* 
ptditiounv  through  the  mcduiro  of  the  azote,  than  it  wooU 
t]>rough  that  of  the  oxtgcn.  But  founds  of  the  (liorteil  duratiao 
•re  not  repeated  at  the  greatctl  didanieH;  conJV-i^actsLljf  tha 
ftir  ii  haoiogeneous  bccaufe  it  h  the  vehicle  of  (<9tiiid^ 

If  the  precx'ding  argument*  be  jnft.  the  homogendij  f/M*J 
zxiofphcrical  air  cannot  be  conlrovcnedi  becaufe  the  cordo-i 
fioiis  whicii  rcfuU  from  the  contrary  bypolht-r]*  are  repiigtiauti 
to  common  experience.  Wc  come  in  ihc  next  place  to  ibcj 
fpeciHc  nature  of  iliis  gas;  but  this  is  a  diffieu?!  e^qyiry  in 
I  H  font  unfcllltd  flale  of  cliemiftry,  when  :'        '  la 

-..o>;»irtu  are  daily  bringing  new  truUis  lo  I.  u'tUt 

to  fubvert  the  prevailing  theory.     Conjc^urec,  however,  will 
Traturally  fpring  up  in  the  midil  of  uncertainty  }  and  a^t  a 
veriity  of  fcnlimcnt  has  its  ufe  in  times  of  fcicnttfic  anarchvi 
I  will  venture  lo  propofe  the  following  Kypolhr 
relative  to  the  conAitution  uf  common  air.     Is  n 
chemical  coippounti,  having  the  gas  called  azote  for  tt«  baliAj 
to  which  the  pofitive  energy  of  the  galvanic  pilr  "         '    '.  |( 
gcther  with  water,  but  in  a  manner  which  d)i  thil 

compound  from  the  gafeou*!  oxide  of  ajjoie  ?  May  not  a 
fhusconniiuicdf  oxidate  other  fubrbinces  through  the  iut( 
fition  of  llae  water,  w  hich  it  holds  m  folulion  by  the  hygt 
inetrical  attradton }  Though  the  aqueous  part  of  fhe  almol 
pherc  cannot  of  itfdf  decompound  commoa  air ;  may  not  i^ 
perform  the  oftice  of  an  inlerraediale  agent,  when  aHiited  b) 
the  body  to  be  oiiidated»  and  in  thi^  manner  depri>'e  the  asoli 
of  the  galvanic  energy,  more  or  lcf%  pcrfeftly,  according  t^ 
circumftanCe*  ?  Will  i\ot  tlie  aijucous  vapour  ^ 

inaltcr  fcparaled  from  the  air,  and  produce  oxi 
will  enter  into  compofition  with  the  tht^  fubdancew  aiid 
pleie  the  bufinefi  of  oxidation  ?  The  hints  fu;^,'^    ■   \ 
preceding  i|iiL*ries«  would  have  bt^cn  by  no  mc 
iu  a  tiine  of  mure  perfc^  umformiiy  in  the  CeoUfDent^  of  ph{ 

lofi 
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I  and  notltfng  can  be  pleaded  in  its  cxciife  b<](  the 
revotulioti  of  opinion,  which  is  apparently  ready  to  take  place 
in  the  theory  of  gafeoui  Duidi^. 
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IV. 

to  the  Obfirratiant  of  M.  VAhU  Ilauy,  en  arJtniaitd-Cop* 
rr.     B^  M.  le  Comte  dk  Bournoh,    Member  qf  the 
Royal  und  Linneon  ^wtdio  qf  London** 

It  is  but  a  few  days>  Sir,  fmce  1  had  the  honour  to  receive I«tro^«fi<wr 
from  j'Ou  the  obrervations  which  you  have  made  on  the  differ-'*"**^ 
ent  fpecics  of  arfeniated  copper^  defcrtbed  by  cdc,  in  a  mcmoit 
on  that  fubjc^,  read  to  the  Royal  Society  of  London,  on  the 
19tb  of  February,  1S01.  I  have  read  thcfe  obfer\'ations  with 
(he  grealefi  iolcreA«  but  not  being  able  to  adopt  the  opinion 
refpeding  (hen),  to  which  the  in  veil  »ga  lions  you  have  fubcnit- 
led  them  have  led  you,  I  feel  great  obli^tion  for  the  oppor* 
lunity  you  have  afforded  me  of  explaining  in>Tulf  more  parUV 
ularly  than  I  have  hitherto  done,  on  what  relates  to  I  hit  in- 
ereRrng  fubjeft.  Befidcs,  you  offer  thcfe  obfervations  with 
Ibat  diffidence  which  ufually  characterizes  real  merit,  accom«> 
nied  with  a  doubt  which  calls  for  a  new  examination* 
Vou  oppofe  my  opinion.  Sir,  on  the  divifton  which  I  have 
adc  of  the  arfeniuted  capper  into  four  fpccie^  i%'ith  a  deli- 
cacy and  a  poljtenefs,  which  readers  the  flight  roineralogical 
difcufSon  that  becomes  the  nece0ary  refult  of  it,  of  infinite 
value  to  me*  It  is  very  dcBrable  that  ibofc  fafls  on  which 
dlA'erences  of  opinion  may  prevail  fliould  alway*  be  difcufled 
in  this  manner ;  the  fciences  would  certainly  gain  by  it»  and 
ihofe  who  cuhivale  them  would  lofe  notliing  by  yielding  a  lit- 
llo  to  e^ch  other. 

Like  you.  Sir,  ivhen  I  employed  my felf  on  the  fubAaoce  Notiot  df  Uw 
which.  Cnce  the  firft  eifays  of  the  celebrated  Klaprolh  on  it^f«^' ^M'**^ 
baft  been  ct^led  a  combinalion  of  the  arfcntcal  acid  and  cop- 
|>er,   I  thovght  it  right  to  conGder,  under  ihe  fame  point  of 
y'ifivff  Ihu  diffcrenl  crydallinc  torm<  which  it  offered,  deriving 
them  all  from  one  common  bafc,  and  my  firA  etiquinef  were 

^  TranAated  from  tK«  original*  commumcated  by  the  autl^or. 
for  the  paper  of  the  Abbe,  fc«  p.  197  of  our  profcot  vol. 
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diMQtfd  |0  deleriBming  tliit  bafc«  or  the  prtmtthre  g< 
O'^AaI  of  al)  (hofe  uf  ihii  fub^bncc.     I  iwai  not  hmg  in 

covering  llml  atnuiig  tlic  C7)fla{s  v%hich  I  bad  fabjc^ed  to 
cxaiuinaiion,  there  cKirte<l  Iwo  forms  which  cuuld  not,  in  as/ 
way,  be  connected  ivtlh  Ute  o(hers  :  anal)(Ii  has  fince  fliofrn. 
that  one  of  ihefe  b«)onged  lo  an  arfeniated  iroo»  mhith  hid 
been  '  ily  cited  as  belonging  to  capper,  and   the  (Kta 

to  a  V  'in  of  copp<fr  and  iron  with   the  affeokal  uai^ 

^hich  had  not  been  known  before.  Willi  refpe^  to  llteolte 
cryiHU,  a«  (he  appearance  offered  by  each  of  theci  cofilrsdi^od 
the  opinion  which  connc^ed  Uie(n«  iL  became  neceflafy  to  6t* 
f  ;^  I  in  the  belt  pofTibIc  manner  on  atl  the  other  CKterior  cba* 
rjiv-Ci  which  thU  fubflance  could  offer  to  the  minenUogtd^ 
attain  to  Tome  refult  refpefling  it.  ThtJ  U  precifely  whit 
have  done,  and  when  the  aggregate  of  thefe  chara^eri 
me  lo  recoj^nize  four  very  dilbnCl  fpccie*  in  the  mat?  ol" 
fiances,  which  I  fufpe^cd  might  belong  to  the  t  n  vi 

the  arfetiical  acid  and  copper,  1  confef*  1  exp<.,-  ..w ..  U^<ae, 
fati%radton  in  obferving  that  theanaiytlf  of  a chemifl*  (o  \Mj 
cficemed  as  Mr.  Chcnevix  is,  fan6liope(t,  in   fojne 
I  lie  divifioo   to  which  obfervation  had  led  me.     You 
Sir,  that  the(Q  analyii^t  on  being  repeated  by  M.  Vauqucfri 
varied  in  their  refult :  it  follows  ncccffarily,  that  lhi«   fuppoTt^ 
fails    oral  Icaft  becomes  uncertain  lor  rae  r   I  abandfwi  tf  iherc- 
fore,  and  k-aieto  chemiftry  the  difctifljon  of  a  r  ,  be*J 

longs  to  it,  and  was  to  me  only  a  powerful  auxit  ^   ..   .    con* 
fine  myrdf  withia  the  tlriifl  Itoiits  of  mineralogy  pruperly 
cat!ed. 
frelimmtry  ob-      ^"'  *^^^"  '"^'  ^'*'*  firft  lo  malt©  fome  previous  obfc 
lenritioi  «  on  the  on  the  nuHhod  which,  it  appears  tome,  fljoiild  he  roUowcd 
^\\nB  Sntra.  dclcrajiiJii  the  Union  or  feparation  of  fuhfiances,  and  altc 
logical eaquijjcf.  ward*,  on  the  pot£bility  of  finding  fevcral  fpecies  placed  unt 

thecombinalioo  ol  the  fanse  acid  with  fhe  tamcbafc»  but  wilh-| 
out  doubt,  having  elTeiilial  dillerences  in  ihc  m«^rintr  of  cdhj- 
bination. 

The  method*  to  be  employed  by  thcmineralog^m  m  me  iiijay 
of  mineral  fuhfiances,  are  comprized  m  the  examination  of  thaj 
peculiar  maiks  which  nature  ha«  imprefiVd  on  cadi  of  ihe  ii 
dividual  which  decorate  and  enrich  its  bofora,  and  whicji  hti 
great  habit  of  oblcrving  haii  taught  him  to  recognise*    Of  thefej 
marks^  which  we  designate  by  the  eiipreffioo  of  ca^tc: 
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cific  chaniAen,  fone  are  too  delicate  to  be  defcribed ;  but  coC* 

tOD.  enables  the  naturalift  to  feize  them  ;  their  adion  on  hii 

ight  is  fudden  ;  the  moft  rapid  glance  embraces  the  whole  of 

them,  and  the  naturalift  has  frequently  formed  his  opinion  long 

before  he  has  thought  of  accounting  to  himfeLf  for  it.     He  it 

BOt«  however,  fecured  by  them  from  the  errors  which  other 

balkier  and  more  comparable  charaders  jnay  afterwards  rec« 

tify ;  but  the  firft  iropreffion  received  from  thefe  firft  traces, 

yery  often  ferves  him  as  a  guide  in  the  method  of  employing 

the  fecond.     Among  thefe  latter  charadlers,  fume  are  of  eafy 

application  and  almoft  always  poflib!e«  others  require  attention 

and  particular  circumftances  to  be  capable  of  being  employed. 

Thofe  which  are  in  mod  common  ufe^  and  eafieft,  are  the  form, 

thefradure,  the  hardnefs,  tHe  fpecific  gravity,  and  the  colour. 

Perhaps  in  a  fkilful  hand,  direded  by  the  habil  acquired  from 

their  ufe,  thefe  characters  are  almott  alway<«  fufficient  for  the 

knowledge  and  claffihcation  of  mineral  fubdances.     In  ftones, 

the  colouris  the  rood  variable  of  all :  neverthelefs,  it  is  certain, 

though  the  true  caufe  cannot  yet  be  affigned,  that  each  of  thofe 

which  have  been  examined  hitherto,  atfe£ts  one  only  of  the 

known  colours  more  readily  than  it  does  any  of  the  others. 

But  in  the  metals  this  charader  becomes  more  conftant  and 

more  eflential,  and  it  very  feldom  varies  without  the  caufe  of 

its  variation  being  a  change  in  the  nature  of  the  metallic  fub* 

iiance  itfelf. 

This  fadt  granted,  when  the  naturaliil  employs  the  exterior  The  confidera- 

fpecific  charaders,  to  afcertain  the  fuhje6t  which  determines  *;«n«^^ome  of 

fais  enquiry,  from  the  moment  at  which  the  agreement  of  thefe  toMj  be  omitteA 

characters,  or  their  differences  with  thofe  (hown  by  known  ***•"  ^X  ^ 

not  lead  to  ce« 
fubitances,  puts  him  in  a  Qtuation  to  pronounce  on  the  identity  ^£^^1  infeiraceta 

or  the  difference  of  their  nature,  do  not  you  believe  that  he  has 
then  the  liberty  of  retrenching,  on  the  one  hand,  thofe  which 
do  not  agree  with  the  opinion  which  he  had  previoufly  thought 
it  right  to  embrace ;  and,  in  the  fecond  place,  to  fubjeCt  the 
others  to  fuppoiilions  which  may  occafion  a  change  in  their 
afped  to  connect  them  with  that  which  he  wifhes,  when  na- 
ture itfelf  has  not  offered  traces,  free  from  doubt,  of  the  pro- 
bability of  the  modification  which  he  admits  in  thefe  charac- 
ters?  . 

Permit  jae  to  obferve  to  you»  Sir,  that  this  it  precifely  what  This  faai  Wca 
fippcart  to  me  to  be  the  fubflance  of  your  obfervations  on  the  ^^  ^  M* 
' ;  i  arfeniated     '*^* 


mtfcnhHii  n^ptr.    You  fy%m  lo  oociiider  ■•  oolbfaig  ll>o  %'e7 


roiour  iand«  ftoj'pmg  at  iUt  lii)|;}c  cbar«clef  o4  tuno^  ytm 
fuppoHttuni  tor  each  of  ihcm,  which »  in  fuel,  tcnOMir  bf 
COnn^tiir)^  nil  U)ofc  which  ihi-v  nCr  wilh  one  primfthFe  crj«^ 
(UI;  btti  nature  does  nol  ex'  t^tncnu  vtrindl 

^oo  fiippitle.     1  have  never  Li _^    :,         .^ijieii 

thcin  in  atiy  uf  the  inrnienfe  quantity  of  cry  Hals  of  arfeoii 
copper  \^'''   '   '      •-  palfedllii        "  r     ^rju 

thai  the f  <on&  aie  c<  ^  adl 

in  ;i  cafe  tn  ^hich,  all  the  other  durattcrs  beiiif;  agreed  io 
moft  perfcft  flalc  of  ihefe  fubftancc*,  which  rt  (bat  of  ng^l 
crrvdalliscation  and  tranfparenc) ,  they  would  become  m 
only  to  add  an  accumulation  of  ptooHi  %o  tbofe  alrcidljf 
quired  of  thm  identity. 

Never  was  more  ailention  paid  thart  at  this  ttone&l  to 
dM  *^c^  '**'  ^'^^  ^^^^'  ^^'^^  ^'^^  progrefi  of  the  fctcnccs  whldi  [ead  toth* 
tht  prvgrcf*  of  '^U^Jy  of  natuic,  depends  principally  on  the  exad  didia^Mmiif 
the  CeiMcc.  each  of  the  fpcciei  whofc  union  forms  the  aggregate  to  vfhkk 
the  fcicnce  is  applied.  No  one  is  more  convinced  of  lliis  in* 
portant  truth  than  I  am.  But  this  exa^  knowtedge  of  tim 
fpecie',  whidi  perhaps  your  c<ilcul;it ion  or  the  anaUfit  of  JAr 
proved  chemrllry  may  one  day  attain  in  a  ttmjite  and 
manner,  reOt  at  prefcnt  on  the  agreement  of  the  exterior  f|i 
cillc  characlers.     Whenever  this  agreefuent   l   '"  •  tfl 

compelled  to  amclade  that  there  h  a  fimiliiudc  ci 

^m\,  on  the  contrary»  a  ditfimilarity  ^vhen  th.  :ih»* 

lially  from  each  other.     I,  however,  agree  pcrkv*.;  » .^, 
that  before  feparating  one  of  thefc  fubiUnces  frocu  the 
to  make  afpccies  of  eachj  i(  h  reqnifitc  to  be  ji 
vinced  that  the  diiTcrences  which  they  ulVei,  ami  i 
divifion  T^a*,  are  not  purdy  accidental.     It  appears  to 
therefore,  that  nothing  can  be  more  undeferrlng  of  ibe 
pro3ch  of  having  neglcdled   ihtff  precaution^,  tl)«n,  ofl  ll 
contrary,  the  eftablilhrnent  of  the  divifion  on  the  invarv 
conflancy  in  the  difference  of  ihdr  exterior  cliaractcri, 
Ckemiol  analy-     The  only  reafon,  whichy  in  the  fubflances  in  9fie^aii«  OM 

Jidotinot  raife  any  doubt  on  < heir  difference,  is  the  r.'      '  '"     4 

iufttttdt  the  ^  t         I   r  1 

iaifier*t(»g1cd  thetn  by  diemtcal  ai}a1)fH,  which  con  I  tan  [! 

duTjaet i«  ^i 3j.|j  coiubmed  with  the  copp«r  in  each  oi  ti^em  r  but  a 
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Sol 


l\U%  hod  not  been  pofljble,  certainly  no  nalarnlift  would 
,ve  hefiUted  to  fcparale  thcra  from  each  oilier,  according  tt| 
exterior  chara£lers  {liown  by  «ach  of  ihctn* 
Why  ihercfore,  becaufc  thefe  fubflancc*  all  belong  to  the 
bination  of  the  fame  acid  with  the  fame  metal,  fhould 
re  not  be  found  feveral  fpccies  among  llicm?  This,   I  bc- 
e,  is  a  fa6l  which  occurs  much  more  frequently  than  has 
hitherto  fuppofed.     Do  not  alt  the  melah  QiQW  various 
fiances  of  Hriking  differences  m  the  oxkles  in  confequence 
that  which  rxifls  in  the  comhination  of  oxigen  with  them  ? 
e  o^ahedral  atlraflrve  oxided  iron^  that  which  is  rhomboidal,  Varijciont  In 
4  not  attradivo,  arc  not  all  thefe  fo  many  fpecies  ?  In  a  tne-  J^*  fj^]*Jj^. 
oir  which  was  inferted  in  the  75th  number  of  the  Journal  de$  mjcal  CMnkjxia- 
tne*,  1  have  endeavoured  to  ftiow  that  the  odaht:dral  fuU  !'^'*' 
urated  iron,  and  that  in  cubes,  formed  two  very  di^infl 
fpecies,  and  I  do  not  believe  that  thefe  are  tl»e  only  ones  which 
exiil  in  it.     How  many  fpecies  are  offered  by  fulphurated  cop* 
per  !   I  am  niyfelf  acquainted  with  fixi  all  perfeflly  diftin^  and 
araf^crized,  which  I  have  long  intended  to  give  the  dcfcrip* 
aff  but  my  occupations  and  want  of  time  have  not  yet 
ited  me.     Finally,  have  not  you  yourfeif  been  compelled 
a  particular  fpecies  of  carbonated  Iiroe,  of  the  arra- 
He,  from  the  difference  alone,  which  exifls  in  ils  exterior 
'pecitic  charafiers.  although  chemiflry  can  only  find  carbonic 
acid  and  lime  in  it  ^ 

One  realon  which  may  be  alledgcJ  againfl  the  divtHon  of 
arlcniated  copper  into  fpecies,  is  that  the  combination  of  cop* 
per  with  the  arfenical  acid  being  already  a  fpecies  in  the  genui 
of  ore K  of  copper,  it  would  be  making  fpecies  of  a  fpecies; 
and  ibis  objedion,  which  at  the  firO  blulh  appears  well  founded, 
would  bear  equally  againfl  the  various  oxides,  fulphuret<:,  Sec. 
Hut  this  difficulty  feemt  to  me  lo  be  more  Ipecious  than  folid: 
it  takes  its  rife  from  the  imponibility  in  which  wc  fliU  arc  of 
fc*rtaJning  every  thing  connefled  with  the  different  caufes 
which  may  produce  a  variation  of  ihe  fpecien.  Without  doubt, 
in  this  inOance.  for  example,  it  is  not  the  fimple  combination 
of  the  arfenical  acid  %viih  the  copper  which  forms  ihc  fpecies^ 
but  ihe  pariiculor  cambinaiion  of  this  actd  wiih  ihe  metal. 
Tims  it  is  not  the  fimple  combination  of  oxfgen,  hidrogen, 
carbon,  azote,  &c.  which  constitutes  the  particular  fpecies  of 
Maiioa],  but  the  znanner  of  the  cembi nation  itfclf. 

Tbt 


AitttviATiik  corrrt, 


ckatly  faft€t 
Is  tkaa  «f  tl» 

Irp*  miioft  of  the 

itirm  uf  ihr 
prtmd  ve  m^le- 


The  Riinera]<>^ical  fpeciei  mre  t«rr  tecuratetir  del< 

bjr  the  0|jrccmftnt  or - 
culjic  of  ibe  furmalion  « 

hav«  fixed  data  to  spprrciale^  in  a  dctcrmirn&te  nod  iora 
manner,  ^U  Mhich  rv-Utes  to  theic  moiecula*,  ih«  cotiHa 
li*«  difference  in  Ihefe  exterior  fpecific  clura^ers  will  al 
be  the  utily  mcan^  williiii  aur  |>ower  of  uniting  or  U 
iIjc  fpecie*,     I  acknowledge,  however,  ibat  in  !h»« 
a^ceHAry  that  Uii$  diviGon  (hould  be  eOiabliihed  a%  much 
fjble  iJii   flukittg  »n<l  effciilial  <!        *       ;  an*!  I  aj*rce^  at 
(amc  (iinr^  thai  Utterly,  this  ni  pcriiap^   been 

abured  by  giving  importance  to  limple  and  cafuiil  cba 
ltu«  h^  (Vequenlly  pluccd  fubflanccs  in  the  number  uf  ( 
wrhieh  lb«>ttld  onl>  have  been  considered  as  iimpio  rafiebes 
Ihofe  alrcatly  knoAn. 

1  (bull  nuw  htr^Qa  you.  Sir,  to  compare  with  tne  Ibedi 
cnl  fpecics  of  a/feoialed  copper  which  I  have  delcribed. 


Coinpanjbft  of  ike  Firfi  and  Second  Specie$. 

Xeta  af  Tlic  forii)  of  the  firfl  fpecien  is  an  ubtufe  redlanj^ufar 
*'*:  ^Jicclron,  whufe  face«  are  unequally  inclmed.  Two  ot' i 
d  cop*  meet  at  the  fummit  under  an  angle  of  159^  and  at  the  faafe 
under  one  of  50^»  The  two  other*  meet  al  Ibc  futnniil  io  aa 
angle  of  1 1^^,  nncl  at  the  bafe  in  one  of  63*.  TJiti  odabe* 
dron  ii  ufually  cuneilWm:  I  have  never  perceived  anj  laodJi* 
car  ion  of  it. 

The  form  of  the  fecond  fpecies  It  a  hexahedral  plate,  alt^yt. 
\*cry  tfmi,  vvhofc  vertical  pbnet  are  inclined  alternn' 
polite  drrefbfHi<?,  fothat  two  of  liictn,  on  the  fsttnc  i. 
an  angle  of  135*  with  the  terminal  faces  to  which  they  i 
and  the  third,  one  of  1 15**. 

The  moil  ufual  colour  of  the  firfl  fpecie^  t»  a  deep  and  YCiy 
brilljant  Ik)  -blitc,  which  (omctime*  changes  to  green. 

Thivt  of  (he  lii'cond  fpecies  U  a  fine  emerald  green  : 
never  ftjen  any  oilier. 

The  fptcific  gravity  of  the  firft  fpecics  it  *JSS\:  iJat 
fccnrid  'J5^n. 

l*hc  hardnefs  of  the  firfl  is  furb  that  it  readily  cuts  carbon* 
ated  linic:  the  fccond  is  no  harder  liian  ts  (tiOicient  to  cat 
gjpfum. 


ARSBKIATED   COP^BlL#  253 

^  -    In  your  obfervations.  Sir,  yoa  have  raifcd  to  5(P  ^  And 

.^  ^<>  8'  the  roeafures  which  I  had  eibMiAied  at  50<»  and  ^b^\ 

.f  meafaret  which  you  have  fixed  from  the  relations  eflablifhed 

^   bj  you  between  the  height  of  one  of  the  pyramidti  and  the  pc-r- 

^   pendiculars  drawn  from  its  bottom  on  the  edges  of  ii!«  bafe» 

^   which  correfponds  with  the  adjacent  and  unequally  inclined* 

•pyramidal  faces.     Thefe  meafures  are  fo  near  to  mine,  that  I 

Jiave  proved  them  again,  and  the  inflrument  is  fo  little  capable 

.    of  marking  this  difference,  that  I  do  not  make  any  diflSculty  in 

adopting  them. 

To  connect  the  form  of  the  fecond  fpecies  with  the  obtufe 

odahedron  of  the  firft,  you  afterwards  fuppofe  two  fe^lions 

made  parallel  to  one  of  the  mofi  inclined  faces  of  the  o6Uhe- 

^    dron,  fo  as  to  detach  a  very  thin  fegment,  in  which  the  centre 

.    of  this  octahedron  is  to  be  contained;  that  is  to  fay,  this  o6ta* 

U^  hedron  is  to  be  confiderably  increafed  on  all  its  faces,  with  the 

:    exception  of  one  alone,  taken  on  each  pyramid,  and  in  an 

oppofite  diredion  in  each  of  them.     You  fuppofe  at  the  fame 

time  a  decrement  of  a  iingle  row  along  the  edges  of  the  bafe, 

but  which  a6ts  only  on  two  of  the  faces  of  the  o^ahedron, 

and  that  the  fegment  which  refults  on  two  of  the  three  fides 

I    inclined  to  each  of  the  terminal  faces,  makes  with  them  an  an* 

\   glo  of  130|^  and  the  third  1 15^,  meafures  wliich  only  differ 

5*  SC  in  the  angle  of  130?  30^  from  thofe  which  I  have  given 

for  the  cry  (lal. 

The  following  is  the  anfwcr  di£tated  by  the  new  examina- 
tioo  which  I  have  made  of  this  fubflance. 

Agreeably  to  what  I  have  faid  in  my  memoir  on  the  arfeni-  Objc£llonfl  to 
tted  coppers,  the  obtufe  oftahedron  frequently  fhows  flight  Jj^^j^^*'?*"^" 
flreaks  in  its  faces  parallel  to  its  edg«s,  which  indicates  a  la- 
mellated  texture  in  the  dirc^ion  of  thefe  faces.  The  fracture 
alfo  indicates  the  fame  texture,  but  its  fra£lures  are  always 
more  or  lefs  irregular.  I  have  never  been  able  to  obtain  a 
clear  one.  In  the  fecond  f|)ecies,  on  the  ^ntrary,  the  lami- 
nae are  as  eafily  raifed  from  the  hexahedral  terminal  faces,  as 
coald  have  been  done  on  a  prifm  of  mica.  Tbefe  terminal 
fikcet  are  fomelimcs  flreaked  parallel  to  the  edges  of  the  fides 
which  are  inclined  to  them,  and  thefe  ftreaks,  which  are  conti- 
nued ftrongly  on  the  (ides,  never  appear  upon  them  exc#pt  in 
this  diredion.  This  texture,  very  analogous  to  that  of  mica, 
feemt  to  me  to  be  totally  different  from  that  of  the  obtufe  oc« 
lahedron  of  the  firfl  fpecies. 

I  have 
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I  lav«  riibmlittfd  Ibnt  new  try  flab  of  iKb  fpec^  to 


foreioent,  ami  hare  fcnm^ 
0f  115*  and  n^*'  with  (li 


.ftmioed 


Tlte  anf>l«  fupporcd  by  yoil  of  150°  50',  nh$ch  I  lwTeCricd« 
a  number  of  crydaU  alwayx  appeared  lo  nic  la  be  aiodilai 
A  aew  wriery  olfmall.  Tbefe  tr^ftjtU  have  offered  tot  a  new  %'arkijrt  in  mMA 
*•  few**  ihc  fide*  of  Ihc  bexfthedral  lamina  are  fefs  inclined  (MKIm!  ti^ 

minat  ^kcet,  vrith  i^hich  they  furm  an  angle  Oif  aboat  l(b^. 
The  cryftal  which  alFirded  me  thi«  new  vmriety  ta  foitr  liiNilB 
diameter:  il  i«  only  in  perfe£l  preferv^alion  in  one  of  lU  halie, 
btit  il  admits  of  a  judgment  from  il,  ihat  all  iu  iide»  maR  bnc 
the  fame  incUnatiofi.  Thefe  new  faces  are  perfedljr  imoOkf 
and  do  not  (how  any  Orix.  On  another  crylbil^  iii/{arf  of 
tiieXc  inclined  lides^  two  pbnefi  are  obferred*  o«>e  of  wbid 
Mo^gt  (o  that  which  made  an  angle  of  105^  willi  ibe  tenof 
mI  hce  to  which  it  inclines,  and  the  other  bclofiif)  dl 
Ihalaf  1I5<»  or  (hat  of  IS5^ 

There  wa.^  not  any  thing  ihat  I  couiu  unci 
with  any  of  tlie  planer  of  the  obi  ufc  o^Ubedroci  df  IIm 
fpccies. 


Co/npari/bn  ^  the  Tliird  Speda  with  ike  Firjt, 

The  colour  of  IJjc  firfl  is  either  a  deep  "      '  '    •  ore 
'green.     That  moft  ufual  in  tiic  third  is  a  >  gf^0CO«J 

or  Icfs  deep,  but  very  frequently  li  can  only  be  perceived  by 
placing  the  cryftal  between  the  eye  and  iheligbl,  tbe  inlesfiiy 
of  the  colour  making  the  cryftals  appear  black  m  tv&y  olbcf , 
pnlilion* 

Tlie  fpecific  gravity  of  the  Bf{\  ii  f  ?51  ;  that  of  the 
4280. 

The  hardnef*  of  the  ftrlJ  is  noinmrc  man  iu( 
Carbona(t:d  lime ;  that  of  the  Ihird  is  f«rh  a*  to  v 

The  firrt  fpecies  has  an  obtui'  Ur  octahedron 

unique  and  primitive  cryftal,  u -   -.:.jienlk>iis  have 

given  above :  the  ugurc  of  the  third  is  an  acnte  re^i 
o£lahedron«  in  which  each  pyramid  ha«  two  facet  mor© 
cfined   llan  the  other  two^  the  two  mofl  indined  6u:ei 
at  the  fummit,  in  an  angle  of  Sl-^,  and  at  the  bafd  in  one  of 
96*,  end  the  two  others  meet  at  (he  fiimmit  in  an  sftgla 
68^,  and  at  the  bafe  in  one  of  102^.     Tl^i^  oAahedrort  nmi 
ufually  cuneiform^  and  it*  pruJungaiion  is  fometjmes  very 

d^ 


^  •itnUe ;  it  then  tiJces  the  appearance  of  a  rhomlittfida]  trtrahe. 
■  i^bal  prtlffi  of  S4^  and  96^,  terminated  at  its  extremities  by  a 
it  .llibedral  fummit  with  ifofceles  triangular  planes,  tbefummit  of 
g  wWch  is  placed  on  the  edges  of  84^,  and  the  bafes  meet  wkh 
I  each  other  in  an  angle  of  1 12^.  This  ibrin  has  not  faithert* 
I  .  Aown  anjT  other  modification  except  being  replaced  by  a  plsmef 
(  larger  or  fmaller,  on  the  edges  of  96^.  Its  planes  are  ufoalljr 
(.  .%iery  fnnooth  and  brilliant,  and  I  have  never  been  able  la  dif« 
i  .cover  an  appearance  of  divifion  (ckvagt)  in  any  of  them. 
,  This  third  fpecies  pafles  by  the  greatly  lengthened  odahe- 
jf  •  dfon  to  the  determinate  capillary  variety,  as  well  as  to  that 
,  .which  h  indeterminate,  and  in  this  cafe  the  colour  appears 
i  •either  to  fend  more  to  green  or  to  take  a  more  defined  yellow,  • 
I    wUcfa  fometimes  has  the  brilliancy  of  gold. 

The  firft  fpedes  does  not  exhibit  any  thing  which  refembles 

•fMe  various  tranfitions;  it  h  always  the  fame  obtufe  odahe* 

!     dnm,  and  only  varies  by  a  very  flight  prolongation  of  its  cryflals 

-ywallel  to  the  leaft  inclined  faces.    To  make  the  formation  of 

'     the  acute  odahedron  of  the  third  fpecies,  fecondary  to  the  ob- 

tafe  one  of  the  firft,  yon  fuppofe  a  decrement  at  the  bafe  of 

-the  bUter  of  two  rows  above  and  below  the  edges  of  the  union 

L    •f  the  leail  inclined  fiures,  and  another  of  four  rows  at  that  of 

t    tke  anion  of  th«  moft  inclined  faces,  and  by  this,  yon  get  an 

•acute  odahedron,  whoie  mod  inclined  hce%  meet  at  the  rum- 

.   -rnkg  m  an  angle  of  96^  24/  and  at  the  bafe  in  an  angle  of 

93^  36^;  and  the  othen  meet  at  the  fummit  in  an  angle  of  7 1  ^, 

mnd  at  the  bafe  in  one  of  109^. 

I  acknowledge  that  this  approximation  to  the  meafurcs 
*which  I  have  given  is  feducing,  and,  confidering  the  natural 
Isoallnefs  of  the  cryftah  of  this  fpecies,  it  would  perhaps  be 
'diflkalt  for  me  to  pronounce  deteminately  whether  the  mea- 
'  fares  which  I  have  taken  are  much  more  exad  than  thofe  to 
which yoQ  have  attained  by  calculation;  but  this  I  can  aifurc 
you,  that  no  indication  whatever,  in  either  of  thefe  two  oda- 
liedra»  leads  to  the  fuppofition  which  has  given  you  this  re* 
folt. 

From  the  details  I  have  now  giveiv  it  is  eafy  to  deduce  the  Reafimi  ftr 
reafons  which  impel  me  to  adhere  tothe  divifion  which  I  have  ^^^J^^" 
tboagbl  it  right  to  make  in  the  arfeniated  copper^  and  pfbveiik  fpcckt. 
IM  from  adopting  the  approximation  to  which  your  ingenioot 
hypothefei  have  led  yoa«   Every  thing  fltll  feemt  to  me  to  tend 
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to  tncffcttt  s  difference  in  Ihe  fp^t«t  into  which  I  have  (cpl^ 
rated  them,  while  to  brinf;  them  to  a  T  '.-,  you  ftAwbcai 

oblif^J  tj)  cun(idcr  as  nothing,  all  ii-  r  fperific  ciunK* 

ttr«,  witli  the  exception  of  the  form  *ton«»  and  yoit  have  oM 
the  Uircr  nnly  m  cftahlifhing  an  h^pothefis  rcfpc^in|^  if,  t# 
which,  neither  aitificial  mtans,  fuch  af  fpliilinif,  nnt  naforal 
fnHicaiton^^  furh  a^  (ctondarj  pUncs  on  a  '  •  ctyf^^l^ 

the  rcldTning  i>f  primititc  pUnct  on  the  n  ive  led 

jr  in  ihe  expUnaiion  of  embaraflini^  fadx,  it  n 
thus  to  make  natore  fpcak  when  fhc  i*  ft  lent,  I  havtf 
tatioo  in  aflerting   ih:ii  a  natciralifl  fo  well  informed 
pniclifcidl  in  the  art  df  calculalinn  a«  you  are«  wnokl  findi^^ 
few  obflacle^  in  refolving  alt  the  fpeLics  into  each  other 
ever  he  chofe. 

Of  the  foui  fpecics  of  arfcnialed  copper  which  T  lia?e 
trnbed.  there  fiili  remains  one,  in  refp^cl  of  wl^ich  ytm 
not  macfe  any  calruialjon  of  approxiinalion;  it  it  Iht 
whirh^  as  I  have  Adted,  haa  for  h  primitive  cryllal  a  t 
dral  prirm  with  an  equilateral  triangle  for  a  bale.   Nev 
you  do  not  exclude  it  when  )0u  draw  your  conclu(tom  on  tfte 
doubl  which  you  befieve  to  exifl  on  the  divifion  of  the  arA 
af*»d  copperii  into  four  fpecje<*  and  you  dire^  ihi« doubt  eqi 
to  the  fourth.     Since  according  to  your  fupp    "  ui* 

only  be  a<  a  primitive  to  the  firft  cryftat^  that  j  •  be 

a  Hale  to  be  brought  to  it,  I  have  thought  it  rrgtu  to  add  yU* 
^vifethe  cotoparifon  of  this  fourth  fpecieiwttb  the  firil. 
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Ompari/on  qf  the  Fourth  SpecicM  ti?iVA  tke  Firjt. 

The  colour  of  the  fir  H  fpecics  ii  a  deep  Iky -blue,  which 
time*  thangr«  lo  graf^-grtien.     Thai  of  the  fourth  ts  abnllil 
deep  verdigris,  but  it*  fuffacc  is  very  readily  difcoloared< 
Ids  by  OKidditng,  and  it  then  becomes  black  :  this  renden 
cry flaU  opaque,  »*hich,  \vhcn  they  have  no!  experienced 
filtcralion,   are  beautifully  tranfparent;    thi$   i»  very   uoufi^ 
among  thofe  which  have  been  naturally  expofed  ti^lhe  &tei 
during  a  certain  lime.     This  cVi  r       '       ever  exill«an|] 
furface;  b>  fcralching  the  cryi  > .  ilirir  fine 

readily  reftarc<l  to  them.  I  have  trerer  perceived  ajiy 
refembt  ng  this  \»^,  which  uoquedionabty  depends  on  the 
lure  of  the  fubiUnce  of  this  fpeeie«»  either  acnon^  the  cry  I 
of  ihc  fifiij  or  atnotig  ihofe  of  Uic  fccorid  aad  Uiird, 


4ll1feKt4fKD   C0I>F£K« 

1l»e  f^ecific  gravity  of  ihe  fourlli  fpeciet  is  4!280.  and  I« 
mfrquently  p€r(r£i\y  analnguus  lo  that  gf  the  arfcn.aled  coj>- 
T  o^  ihe  third  fpt^cies  but  at  the  fame  time  greatly  inferior 

thai  of  ttie  fird,  which  i<  «8»I. 

Iti  hardnefs  much  below  thai  of  the  third  fpecies  which  we 
ive  joll  Teen  ihat  iL  refemble«  in  weight,  is  alfolefs  than  ihat 

the  fir  ft  fpecie^,  bjr  which  It  is  cut. 

Its  forms,  which  aregreatty  muhiplied,  while lliere  exills 
mt  one  in  the  firft  fpecics,  difltrr  efTenlially  from  thofe  of  the 
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All  Ihefe  foriDs  appear  to  me  lo  be  derived  from  the  right  ReafoM  f^ 

Mfahedrat  pnlVn  with  equilateral  Irtangles  fcir  bales;  and  ^11  J'''^^^*  *  "* 

lofe  which  I  have  endeavoured  to  recognize  and  have  given 

roy  memoir,  feemed  to  me  to  be  very  readily  derived  from 

thati  n%  I  have  alfo  fatd  :  thefe  cryflal^  are  always  extremely 

fmall,  and  1   wai  unable  to  meafure  ihem^  a  few  groups  o£ 

lem   exhibited  thi&  prifm  in  fuch  a  manner  (hat  I  could  ob-* 

^fcfve  it  pcrfe^ly  complete.     The  fcarceft  cryftaN^  after  thofe 

jlonging  to  the  varielies  which  I  have  rtrprefenled  at  figures* 

15,  16  and  ]7»  and  which  are  ufually  fo  grouped  as  to  pene* 

trale  each  other,  and  thus  to  become  very  difficult  to  be  known, 

the  very  acute  complete  rhomboid  and  it-*  incompleie  va*» 

rieticj,  fuch  st%  are  reprefented  at  figur««  22,  23  and  2iof  m/ 

memoir.     I  even  hefitated,  tlie  divifion   (cUvage)  not  having 

fliown  any  thing  to  guide  mcj  whether  I  (bould  not  take  lhi# 

'homboid  for  the  primitive  form»     In  this  inftance,  the  onljr 

lanncr  which  feemed  to  me  natural  and  Hmple  of  conne^ing 

lis  crydal  with  the  obtufe  o^aliedron  of  the  third  fpucies,  is 

lo  fuppofc  this  octahedron  become  rhomboidat  by  an  increafe 

lavinj;  taken  place  b)  the  fuperpofitton  of  bminai,  ot  by  the 

:nlk'^ion  of  row:i  of  molecula*,  growing  Imallerj  on  only  one 

"^of  the  face&  of  each  pyramid,  and  in  an  oppoHte  direclfon  un 

each  of  them,  as  occurs  in  the  fpinel,  and  a  number  of  fub- 

fiancee  having  a  riglit  oflahedron  for  a  primitive  cr>fiitT,  and 

which  1  have  alfn  feen  in  the  diamond.  But  m  (hi a  cafe^  ctlJief 

Ihe  increafe  muft  be  made  on  the  moft  tncltned  lace*,  and  then 

calculation  fbow4  (hat  the  planet  of  the  rhomboid  thoutd  have 

[^7**  39' and  12^2**  2i'  for  the  meafure  of  the  angle*  ot  ii*  plane  ; 

ir  thef.ime  increafe rouH  be  made  on  the  leaf) inclined  laces, and 

the  oi^fures  of  the  angles  of  the  plane  of  the  rhomboid 


♦  Phil.  TranC 
Vol,  VI[L-.AucusT,  16<W. 
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ABteiriATEII   COFVVB* 

ImU  k»  «7*  V  mi  1 59«  ^i  fM>w  ftltboo^h  inND  Us 
ii<*f«.  the  rhonboiil  whicb  esits  in  tlib  fpeciei  U  not 
•bk  b^  iniiraaienli*  yci  I  can  affinn  wtib  cxrtaintjr  tluu  it  if 
much  more  acitte  ibaa  either  of  the  ti^o  lA'hkii  tbit 
givei  rile  lo. 

It  tt  verjp  iroe,  5ir«  th^  finoe  bj  nencMr  on  ^hm 
copp«f  wax  printed,  I  4Mve  tbouf^bt  it  rigfit  to  iepenie  the 
^MCtDt  dcfehbed  in  it,  and  to  awke  a  Iftb  of  Hoe  eif  lb«  fii^ 
ftMiett  inchlcM  among  them  ;  a  rubftance  wbicb  it  cotiftlf 
different  from  liie  other*  in  il»  exterior  cbaraAen,  and  Ceew 
10  lead  naturally  lo  a  belief  that  water  misft  be  a  principal  m 
the  number  of  iti  component  parii:  but  you  are  in  tn  cifor 
with  refpcd  lo  which  of  thcfe  fubjfmnce*  I  bcliere  la  be  rcdlf 
of  a  different  nature  frcmi  the  others.  In  my  &rA  vrori  cm  tbe 
mrfentated  copper,  I  found  it  necefliry  to  make  federal  fobdi* 
viiiont  or  varieties  in  ihc  fouith  fpeciew:  of  thefe,  tbelbrti 
firil  are  tfie  determinate  capillary^  the  rndelermuiate  cipilfar]r« 
and  that  which  is  folid  at  one  oT  its  extremitie««  and  dir 
into  very  delicate  fibres  at  the  oihet .  You  f«em  lo  bel 
that  I  comprehend  Ihefe  three  varieties  in  the  n«w  fpcrii 
which  I  bate  been  led  lo  collider  ai  an  hidro-arfcniate. 
opinion  would  indeed  be,  a^  you  very  juOly  obferrc^ 
|lletely  contradi^ory  of  every  Uiing  which  I  have  faid  ob  ihefe 
Yarietiei/  id  the  defcription  I  have  given  of  them,  and  1  havt 
no  doubt,  muft  have  aftoniftied  you.  The  only  fpecieso<  arfe» 
niated  copper  to  which  tliis  opinion  i«  direQed,  it  that  Dirbici 
includes  the  two  varieties  to  which  I  have  given  the  names  Q^_ 
bematiform  and  amiantiform ;  they  are  very  certainly  ibe  laml^| 
with  ibi^  difference,  that  one  is  the  product  of  ttie  dccompofi- 
tion  of  Ihc  oilter. 

Thrt  arfcniated  copper,  when  it  is  unmixed,  fbrm« 
compact  mamellpB,  but  ftriated  from  the  centre  to  iJie  rircii 
ferenct,  and  very  ollen  alio  forming  diflerent  concentric 
cr»:  their  ctilour  is  brown,  fomeiimes  with  a  very  flight  I 
of  green.     Tins  fubllance,  in  ttsarped,  greatly  refccnbles 
hemaiifi»rm  oKide  of  tin,  whfch»  in  Camvoaii,  bears  the  ni 
of  wood-Un\  this  has  caofcd  the  miners  of  the  (ame  coontry 
give  the  name  of  w(HuLcopper  to  this  fpccie§  of  arfeniatcd 
per*     Its  hardncfs,  notwiihfknding  i\%  fibrons  tcxturcy  it 
Ciently  great  to  fcfuldi  fluatetl  lime  witJi  facility.     Ita  fj 
gravity  is  from  4100  to  420^;. 
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h         ihh  rabftance  very  readily  chanjsjes;  it  then  paflTes  to  an  Rpifons  for 

0  iOi-grey,  and  lofes  confiderably  of  its  hardnefs:  it  alfo  fre- J^^'^f  » ^^* 
t     l|uently  experiences  a  more  advanced  decom petition,  and  then 

^     becomet  perfe6iiy  white,  and  fo  foft  that  the  nail  i:i  (ufficient 
to  cut  it  and  feparate  its  fibres.     If  the  mamells  which  havd 

1  f»afl*ed  to  this  (late  are  broken,  their  decompodtion  is  freqiifnt  ly 
I  Ibumd  to  hilve  reached  their  centre;  but  very  frequently  alfo 
I  the  centre  has  perfe£)Iy  retained  its  brown  colour  and  its  hard- 
I  "tcki  and  both  are  obferved  to  diminifh  gradually  on  approach- 
ing the  circdmference;  if  in  this  cafe  the  attention  i<  direfied 
to  the  fibres  near  the  circumference,  it  will  be  feen  that  they 
«re  detached  from  each  other,  and  that  the  furface  itfelf  of 
liieTe  maroellae  has  the  Appearance  of  that  of  madrepore,  from 
the  immenfe  number  of  fifTures  in  different  directions,  which 
are  occafioned  by  the  contraAion.  At  length  this  fubdance 
iirivesat  fuch  a  degree  of  decompoiition,  that  the  mamellae 
open  completely,  their  fibres  are  entirely  fcparaled  from  each 
6ther»  and,  in  this  fiate,  frequently  become  fo  (lender  and 
flexible  as  perfectly  to  refemble  fmall  portions  of  papyraceous 
amianthus. 

Such,  Sir,  is  the  nature  of  the  arfeniated  copper,  in  which 
Ibelieve  I  have  found  properties  and  a  mode  of  exigence  which 
difier  firom  thofe  of  the  others^  and  which  I  have  had  opportu- 
nities of  examining  with  greater  ^ility  and  accuracy  (xncc  the 
Impreffion  of  my  memm'r.  This  eafy  decompofiiion,  the  pro- 
digious contraction,  and  the  great  change  which  this  fubftanco 
^p^riences  in  itfelf,  have  led  me  to  fuppofe  that  the  lofs  of 
Water  has  great  influence  on  it.  But  this  (a6t  i-«,  hoUrever« 
Clothing  more  than  an  opinion,  which  experience  will  eitiier  re- 
ject or  confirm ;  and  I  have  fo  Rated  it.  It  may  alfo  be  very 
poffible  that  this  arftniate  is  no  more  than  a  variety  of  the  third 
fpecies,  as  I  at  fiid  confidered  it«  You  miift,  however,  ac- 
knowledge that  it  offers  very  (ingular  characters,  of  which  it 
Would,  therefore,  be  interefting  to  know  the  caufe. 

Tfie  dealers  in  minerals  from  London,  and  principally  Mu 
lAfawey  have,  I  believe,  taken  a  collection  of  arfeniated  cop* 
^er  to  Paris.  This  fubflance  appears  to  me  worthy  of  engag- 
ing the  atlehtion  of  chemids,  who,  I  am  of  opmion,  (hould 
ripeat  the  anal^fes  of  it.  Perhaps  they  may  one  day  throw  a 
dearer  light  on  a  fubflance  which  has  greatly  interefted  me* 
and  to  which  I  am  at  this  moment  indebted  for  the  pleafare  of 

ying  entered  with  you^  Sir,  into  a  difcu  Aon,  agreeable  in  its 
and  inflru^ive  in  its  effeCI. 

$3  Proceft 
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V. 

fttinm i^f  K.  T*    ^  ^l/r.  Frsixiiicr  Accvtc 

To  M/,  NICHOLSON. 
SIR. 


Ifjou 


HAT  «  mere 


haire  not  received  t  better  anfwer  to  Cbe  qoeriei  of; 
correfpondent  R.T.  (p.  HI)  who  6ndt  fo  macb  difiicslij  lOfib* 
Uining  alumine  in  a  ftate  of  purity,  &c«  I  requefl  job  wBl 
give  a  place  to  the  following  linet  in  )oar  next*  I  hunre  cv* 
dctvoured  to  be  as  concife  aspoffible,  and  have  ibe  boooor  to  bCt 
Sir, 

Your  moft  obedient  humble  frrvant, 
FREDERICK  ACCl 
Did  Compton*Sireei,  Soho, 
Jttl^  17,  1804. 

jtefi     Tlie  procef*  in  general  recofnraended  by  fyf' 
fWm     for  obtaining  alumine,  (which  R.  T.  adhered  r  ^ 
■iwBit  throw*    erroneous*  for  nq  pure  earth  of  alum  can  be  expeded  if  a 
4o«»aartlty  Mtd  Ixti'um  of  atum  of  commerce  be  decompofed  by  a  tblulioo 
carbonated  alcali,  and  rubf<rquL'nl  ablution  and  expulfion  of 
carbonic  acid.     For  alum  of  commerce  is  a  triple  compooodr 
confining  of  atumtne,  potafh  and  fulphuricacid  lo  excefs. 
fvc  attempt  to  (aturate  this  excefs  of  acid,  by  the  addition 
an  afcali,  or  even  by  pure  aiumine,  a  highly  infoluble  fa 
(fafpliale  of  atumine)  is  generated,  dilft^ring  from  atum  prill* 
cipally  in  the  proportion  of  its  conftitueot  parts.     When 
ihereftjre  gradually  add  (ai  R,  T.  did)  to  a  fDlutiun  of  alum, 
carbonated  a)cali»  ihc  ^i(i  effed  of  it  is,  to  falurate  the  ex 
of  the  fulphuric  acid,  and  the  precipitate  confiHs  prijK'ipall 
of  the  fiill,  which   is  infoluble  in  water.     A   farther  addit 
eflfcfl^  inAantly  a  decom portion  of  part  of  the  falt»  which, 
proportion  as  it  takes  place,  becomes  mi>ced  with  the  aliisit 
which  is  thus  covered  or  defended  from  the  further  a^iioQ  of 
alcali.     Thi&  being  the  cafe,  it  is  obvious  that  no  fubfeqaeiit 
wa(hing  can  do  more  than  feparate  the  futphate  of  poulhi 
therefore  the  refiduum,    inftead  of   being  pure  aluioine  f 
R,  T.  intagines)  contaiiM  alfo  a  variable  poflioo  of  true  fi 
pliale  of  alumiQe. 
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I  To  prove  what  has  been  ftated  before,  let  any  quantity  of  The  pitdpiutc 
pe  obtained  alumine  be  heated  in  contad  wilh  charcoal  pow-  earth^^rr*hc>te4 
Per;   introduce  the  mixture  into  a  labuiated  retort,  connecled  with  charcoal, 
^fih  the  pneumatic  apparatus,  and  add  to  it  murfalic  ©r  f^l***^     "Z^****^ 
hhuricaciii;  the  refult  witi   be  lulphurctied  hidrogen  gas  ingWo  rulphuret* 
ibundance,  particularly   if  heat  be    applied  to  the  mixture, '<*  ^*^'^**<*^ 
jTbe  produdion  of  ihh  gas  will  become  evident  on  coniidering 
■e  phih;f«>phy  of  the   procefs.     By  means  <jf  the  following 
betbor],  alumine  may  be  oblained  in  a  purer  (late. 
I:  Take  any  qaanlity  of  alum  of  commerce,  diflblve  it  In  four  Method  of 
harts  of  boiling  diftified  water,  and  mingle  this  folution  with  Jj^^'^"*  ^'^ 
Iqutd  ammonia  till  no  further  cloudtnefs  enfues*     Then  heat 
k  mixture  nearly  to  the  boiling  point  for  a  few  minutes,  and 
liansier  it  on  a  filter.     In  proportion  as  the  fluid  paOes  off,  f^rccipftatt  by 
Ipour  more  water  over  the  precipitate^  and  continue  the  ablu-  JJ^jX  wdl!   Drf- 
lion  till  the  water  runs  off  laflelefs.     Having  done  this,  let  the  foive  in  icuriadc 
krecipitate  while  yet  in  a  pafty  ftate,  be  transferred  into  a  ^'^nfcn^lil^K^ 
bn  or  fiaikf  and  add  to  it  muriatic  acid,  in  fmall  quantities  at  for  t  contjnai- 
m  time,  until  the  whole  is  dillblved;   then  evaporate  the  folu- "J^"^  P***'^" 
lion  till  a  drop  of  it,  when  fufl'ered  to  cool  on  a  plate  of  glafu,  d^me  ami  pre- 
bields  minute  cryflals.     If  it  now  be  fuffered  to  cool,  cryfta!s''pi^"«^*l»io  ^y 
■f  alum  will  be  deported.     Remote  thefe  cryRals,  by  decant* 
tpgthe  fiuidf.and  renew  the  evaporation,  until  on  further  cool- 
Big,  no  more  cryflals  are  formed.     Nothing  now  but  nearly 
■ore   alumine  remaini;  in  foluiion;   the  potaili  and  fulphoric 
ac/d  being  got  rid  of,  at  the  expcmc  of  a  little  alumine  in  the 
cryftals.     The  fluid  may  therefore  be  diluted  wilh  water,  and 
then  decompofed  by  liquid  ammonta,  taking  care  lo  add  this 

cali  in  excef*.   The  precipitate*  thus  obtained,  when  waOicd 
nd  dried »  xvill  be  alumine  in  a  ftate  of  confip<erablc  purity. 

The  alumine  thus  obtained  dm?»  not  yield  fulphurelted  htdro-  The  eirth  th«i 
gen   when  heated   with  charcoal  power;  it  emits  no  odour  ""^ '*^* '• 
when  breathed  upon,  it  is  fotDCiyhf^t  unfluous  to  the  touch,  in»  p^re,       ' 
$pidf  mnd  white  at  fnow* 
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Sh^rt  Account  of  Mn  Artkar  f¥oalf*i  fmprovtmtmi  m  f^  Cm» 

ITfcrtrj  fHit     WXR«  WOOLF   (tmnd%  hi%  tmprovetr^tiU  eifi  an  iaD| 
^"^  b-*f  RrU  ^^^^^^^^y  ^^^  ^^-^  made  refpcdiii|f  ihe  es^panfibilii^  of 
to  (MfMnJ,  with  when   jncreikflxl  jji  leniperaturv  l^eyond  the  biiiiBn^ 
%jty  ^mtitul  212*  or  FilironheiiV  lliermomertrr.     Ii  !  ^tfc 

^^     '  for  iom^*  lime  by  Mr.  Watl^  that   ftpam  iih  ijie 

p4i>|]vc  force  of  firur  pound*  per  (quarc  inch  againfl  a  fai 
valve  cxpnfed  to  the  a'.iuufpherc^  in  (apftb)e  of  cxpantjinf  I 
felf  io  four   lime<  ^he  volume  it  then  nccupie^,  anci  ftifj  to 
equal  to  tlie  prttlFure  of  the  dimolphere.     Mr.  Wnolf  has 
csovered  anJ  cflabMlhed  by  proof,  that  ftrutn  of  ibc 
6ve  pountitt  tbe  fqtiana  ktcH,  may  e^^pand  ilfelf  Io  fi\*« 
Yolume;  thai  mafltrs  or  q^'^muieiof  ficam  ckf  ||m  Itlie 
iive  torre  of  fix,  fcven,  eijrht,  nine,  or  ten  poundi  Ike  I 
inch,  may  be  fufFcred  lo  expand  lo  fix.  feveo,  etght, 
ten  itfUtff  >t%  volaaiet  and  will  Oill  be  ref|>i*^ively  equal 
ibe  atmofphcre,  or  capable  of  producioj^  s  rtdhcient  t&m 
agamf)  (he  piHou  oi  a  fle^iu-cngvne  to  caufe  tht;  fiune  lo  fife 
in  tbf  old  en);;ne  (witi)  a  (ounierpoifc)  nf  NvwcofOCfi,  or  JA_ 
be  carried  inlo  tbe  vacuous  part  of  the  cj  tinder  m  the  I 
proved  fngine<v  (idl  broiigbi  into  rOed  by  Mcili^i,  B<Miiwi 
Wail; — ibnt  (hU  rutio  j%  prof^reJili^e,  and  nearly  il  iKil 
uniform,  fo  tlial  ftc^tn  of  ll'c  t'^puniiv<*  force  oC  20. 
or  ^0  putindf  the  (quare  tncli  of  a  conjiuufi  faleiy-vi 
expand  itfelf  to  20,  $0,  40^  or  30  times  iti  volatiie  wttb 
eO'ec);    and  that,    generally,    a»  lo   all  the   inicrmodiais 
bij^hor  degree*  of  elallic  force,  the  naoiber  «f  tii 
iltiam  of  any  (empcraiure  and  fcirce  can  expand  itfelf  i*nn 
Ibc  fame  as  the  number  of  pounds  U  it  ablv  lo  fufUm 
fquare  inch  cxpofed  to  the  coronvon  almorpbcric  prcifute: 
vided  always  that  the  fpace,  or  vedel  in  which  it  i%  allowed 
expand  itfelf,  be  of  ihe  fame  lempcralure  a&  Uiat  of  tbe  lieitn 
before  it  was  alfo^.vcd  room  lo  expand. 
^Kf 'nere^fe  of     Refpefltng  the  djflt-rent  dc^rc«  of  temperature 
ip^mpcriiiiirenot   ^^  jj^jj,^   (^^^^    ^^^  a^^j  mainlatn   il   at.  different  expani 
aUfti  ^      forces  above  the  weight  of  Lbc  aimofplierey  Mr,  Woolf 
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•  by  adnal  experiment,  fetting  out  froiQ  the  boiling 
of  water,  or  212<>,  at  which  degree  fleam  of  water  is 
equal  to  the  preflure  of  the  atmofphere,  that  in  order 
^e  it  an  increafed  elaAic  force  equal  to  five  pounds  the 
;  inch,  the  temperature  muA  be  raifed  to  about  227 1**, 
it  will  have  acquired  a  power  to  expand  itfelf  to  five 
iis  volume,  flill  being  equal  to  the  atmofphere,  and  capa* 
'  being  applied  as  fuch  in  the  working  of  fleam-engines, 
jing  to  his  invention:  and  with  regard  to  various  other 
res,  temperatures,  and  expanfive  forces  of  fleam,  the 
are  (hown  in  the  following  table : 

qf  the  rtlatire  prrjfures  per/quare  inch,  ten^eraiuru  and 
anfibility  of  fieam  at  degrees  qf  heat  above  the  boiling  point 
water,  beginninq  with  the  temperature  qf  fteam  of  an  elafiic 
ce  equal  io  five  pounds  per  fquare  inch,  and  extending  to 
tn  able  to  fufiain  forty  poundi  on  thefquare  inch. 
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d  fo  in  like  manner,  by  fmall  additions  of  temperature^ 
panfive  power  may  be  given  to  fleam  to  enable  it  to  ex^ 
to  50,  60,  70,  80,  90,  100,  200,  300,  or  more  times 
ilume,  without  any  limitation  but  what  is  impofed  by 
Tangible  nature  of  every  materia]  of  which  boilers  and 
her  parts  of  flei|i^-en^ines  have  beea  or  can  be  made ; 
jrudence  dilates  that  the  expanfive.  force  thould  never 
rried  to  the  utmofl  the  materials  <jan  bear,  but  rather  be 
confiderably  within  that  limit* 

on  this  difcovery,  Mr.  XVoolf  has  obtained  a  patent  for 
us  improvemenU  ia  the  ileam-eogiiie,  from  the  fpecific^ 
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Ibn  of  whicli,  the  foIJowin^  extimd  h  tsftile,    which  will 
fufBcienil^  inAruAtve  lo  Ihofe  wbo  are  ac({tiaijiked  wilh  I 

"  If  (he  engine  be  conflru6led  originilly  with  iKe  i 
tion  of  ad^ptin^  my  faid  improvement,  it  <>ui;hl  lo  hare  t«# 
ilcain  vi'fTels  of  different  dimenfiont^  accoicijn^  to  the  teak 
f>eralure  or  llie  expanflve   fc»rce  determinctl  to  be  comfnttni*> 
cati^d  la  the  f(fam  made  ufc  of  in  working  the  engine;  for 
fmiUler  firam   vciTt;!  or  c)  finder  muft  be  A  m^^furt!  §nf 
Wger.     F<»r  example^    if  Aeam  of  forty  pnandii  the  f(}< 
inch  it  fixed  on,  (hen  the  finaUer  ilcam  vcifel  ihimid  beat 
one  furcicth  part    the  contents  of  the  )arg<:r  one;   each  firuo 
veHV^I  ftiould  be  furnifhed  with  a  p\{ion,  and  the  Innailcr  c^lin* 
der  (liould   have  a  coinmunicaUon   both  at  its  lop  anu  bottoo 
(top  and  bottom  being  here  employed  merely  a&  refative  tef  cos 
for  the  cylinders  may  be  worked  m  a  hurtzontal  or  any  other 
required  pofiiioo,  m  well  as  ver lical) :  the  fmaJI  cylinder,  I 
fay,   (liould  have  a  communication  both  at  kU  top  a^      '         a 
iwith  the  boiler  which  fuppties  the  Ilt:am,  which   ci 
tion%  by  means  ol  cm  k*  or  valves  of  any  cont^ruttmn 
to  the   ufr,  uie  to   he  alternately  opened  and  Hiut  durtng  the 
working  of  the  engine.     The  lop  of  ihe  (mall  cylinder  flxioW 
have  a  communication  with  the  bottom  of  the  larger  i  \lindei 
and  the  botluni   of  the  fmaller  one  with  the  top  of  ihe  brg 
Wtth  proper  means  to  open  and  fliut  ihiTe alternately  b)  cocki 
Valves  or  any  olher  well-known  contrivance.     And  tx>ih 
lop  and  boiluni  of  Uie  larger  cylinder  or  Hcam  vtrfTel,  (hi 
while   Ihe  engine  i«  at  work,  communicate  altert^aieiy  with  I 
condenfing  velfef,  into  which  a  jet  of  water  is  «djuiued  to 
liaden  the  condenfjdon^or  the  condenting  vdlel  may  be  cooled 
by  any  other  meant  calculated  to  produce  that  eflfe^.     Thtn, 
being  thus  arranged,  when  the  engmeis  at  work,  Aearo  of  hi 
temperature  is  admitted  from  Ihe  boiler  to  ad  by  its  citfti 
force  on  one  fide  of  the  fmaller  piflon,  while  the  fleam  whicb: 
had  fall  moved  it  has  a  communication  with  the  larger  dcwn 
vcflVI  or  rvltndcr,  nhere  it  follows  the  larg»^r  piflon  now  mov 
toward^  that  end  of  tl;:  cylinder  which  is  open  Co  the  coodeni 
ing  vetfel.     Let  boih  piftonsend  their  llroke  at  one  (ime« 
tcl  iH  now  fuppofe  them  both  at  the  top  of  Iheir  refpe^ive  vyi 
linders,  leady  todefcend;  lljen  ihc  fleam  of  forty  ptmndt  Ibt 
fcjuaie  iDcb  eolering  above  the  fmalkr^ifton  will  carry  tt  dow 
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ivmrdt,  while  the  l^etm  be!ow  it,  inftf ad  of  being  allowed  to  txtr^ft  fr^m 

•fcape  htto  the  aimufphere  or  applied  to  any  olher  purp«)re,  ^'"^^^^^^^J" 

will  piU  inl4»  fhe  larger  cylinder  above  its  pifton,  i^hich  will 

take  lis  downward  firoke  at  the  fame  iltne  that  the  pilloti  of 

the  fmatler  cytitvder  is  doing  the  fame  thing;  and  while  thii 

goesun,  the  Aeam  which  lail  tilkd  the  larger  cylinder,  in  the 

lipward  il/oke  of  the  engine,   will  be  patfing  into  the  conden- 

fer  lo  be  condenf<?d  during  the  downward  ftroke.     When  the 

pifton^in  the  fmaller  an  1  larger  cylinder  have  thus  been  made 

to  dt Tceiid  to  the  bnttom  ot  their  fcrpc6live  cylinders,  then 

the  fleam  ^rom  this  bi^iter  h  lo  be  fiutt  (ff  homtbe  rop  and 

admitied  tu  the  bottom  of  U^e  fmaller  cyhmler,  and  the  «3n)- 

inuniwtion  between  llie  bottom  of  the  foialler  and  the  Inp  of 

the  larger  cylinder  isalfo  to  be  cutoff,  and  the  corn  munitalioii 

to  be  opened  between  the  top  of  the  fmaller  and  the  bottom 

of  (he  larger  cylinder;  the  ftcam,   which  in  the  downward 

Drokenf  the  engine  filled  the  larger  cylinder^  being  now  open 

to  the condenfer,  and  ihecommumcauon  between  the  botium 

of  the  larger  cy linrter  and  the  conden fcr  fliut  utC;  and  fo  oq 

•Iternately,  admrrring  the  Heam   to  the  diHerenl  fides  of  the 

fmaMer  piOon,  whi^e  llie  thum  la[1   admilied  into  the  foialler 

cylinder  palfes  aliernatel>  lo  ihe  differenf    fide*  of  the  larger 

pifton  in  the  larger  cylmaer,  the  tpp  and  bntiojii  of  which  ars 

fziade  lo  (r^mmuiucaie  atiernalety  with  the  condenfcr. 

'*  In  an  engine  working  with  the  improvement  which  have 

been  jurt  deff  ribed,  while  t'te  flearti  w  admitted  lo  one  tide  of 

^le  pillon  in  the  fmaller  c|liiidrr,  the  ileam  on  the  olher  tile 

■ii  room  made  (or  us  adrntlfum  into  the  larger  cylinder,  on  one 

^de  ol  lU  pifton,  by  ihe  condt  nfation  gojiig  on  on  the  other 

fide  of  the  large  pdion  which  is  open  lo  ihe  condenfer ;  ar*d 

that  v*afte  of  n<^im  winch  fakes  ptace  in  engines  worked  onlj 

by  the  expanlive  Jorce  uf  ileum,  Irom  (team  pAffing  the  pifton^ 

is  prevented ;  for  all  fleam  thai  p:itie&  the  pifloo  m  the  fmaller 

cylinder  i«  received  into  the  lutger. 

**  In  fuch  an  engine,  wh'fre  jt  may  be  more  convenient  for 

k\y  particular  putpofe,  the  arrangement  may  be  altered,  and 
e  top  of  the  fmaller  made  to  commnnicaie  with  the  top 
of  the  largt'r,  and  the  bottom  ot  the  fmaller  with  the  bottom 
flf  the  larger  cylinder;  in  whicli  cale  tfie  only  ditft-reiue  wdl 
;,  that  when  liie  pifton  m  the  fmaller  cylinder  dcfccnds,  that 


in  the  Uj^  will  afcencL  and  wliilc  tbe  UUflr  4el 

foriDer  will  dfcend,  vshich  for  '  rufulaf  purf>o(«s 

l»ur«*cauvfnien(  iKati  Ch«  *ifr  bt:tort:  dcfcnbed.** 

Mr*  Wowlf  then  proceeds  to  dvicribe  various  othar  qiodifi* 
csiiofu  iii  hU  mvention,  and  point i^  ^uil  meaok  for  appl)tng  hii 
iiDprovi'meiiU  to  the  working  of  fieam-engires  alrt^  tji  coo- 
""  iMdnowinulc.     U  i*  oi  i^e«uf 

ivery  promKe  In  bo  ver)  i  !  Uk« 

the  earlieft  opportunity  oil  communicatiog  ihc*  ti£U  aa  ihtf 
Ihall  be  brought  forward  \o  pradl»ce« 


P^ftripihn  of 
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II,  ^t-  X  HOSE  who  are  familiar  with  Cbemiflry  will  wgwlily  tilow, 
^ypn^    tljttl  ime  ot  ibc  prmtipal  obflacles  fc%hich  frcqucntli  ira^Hrdci 
pfogicfs  oMKp  )oung  chc'uiirt  m  the  f>i 
t;  the  want  of  proper  apparAiun :  he  i 
the  uumber  of  iiifiruineot*  difpla)ed  in  the  leStires  of 
te.iclu^rf  thofc  which  arc  calcuUted  for  rcnderinic,  in  Ail 
apartment,  the  mufl  jiuporlant  (rutins  of  the  fciencc  tcgttii 
b)  espefiinent. 

It  mud  naturally  b«:  fo»  as  long  as  chemtdt  are  aitkHHi* 
odiibil  a  variety  otcoftly  and  com  plica  ted  apparatus.  jiul< 
tinuc  to  pay  (hat  fnvolou*  regard  to  JhifZif  whli ' 
fu  mjiiy  public  te^ture^;  and  as  lung  as  the  Hu 
Ihe  inlrodudory  Itrlfun,  that  the  kieocc  cannot  be  trmmrd 
in  Ihe  UWiralory,  fitted  up  with  funiatcs  ftills  bnllow*,  wal* 
b;i(h««  fi^nd'bathv  i(t\  It  i»  true  iodet^«  thai  many  cltci 
pbrnfiiiiena  iannol  be  actnralrly  obfcrvcd  wiihotit  the 
infiruineiils  calculated  to  atht)  the  impeHcdion  of  our 
but  it  is  equally  Uaej  thai  many  of  the  briilianL  apparaiitt  v^l 
are  daily  difplayed  ill  the  hborulories  of  ^ 
as  infttumenii  of  rtlrarch,  fcrvc  more  to  . 
of  the  auditors,  than  to  elucidate  lh«  foridamcmal  liutiisoiri 
fcience. 

The  modern  proeeflc^  of  phjlof<*phic^  enquiry  diScrfa 
from  what  they  formerly  werci^  and  thcrmCtruioeDU  of  CKpei 


Ib¥e1)ec»  Co  much  improved  daring  oar  own  imt,  tluU  X>cftriptita»«tb. 
hf  means  of  a  comparatively  fmaU  number  of  them»  the  moft  cl^nioajii^ 
tfomplicated  procefles  may   very  commodioufly  and  coave- 
Jiienily  be  carried  on  in  the  clofet  of  every  Cttttivator  of  cb^ 
aaiftry. 

To  awaken  the  indoilry  of  the  junior  clafs  of  chemiflfl»  I 
^ve  in  the  twenty-fourth  number  of  this  Journal,  a  defrriptton 
mnd  fteteb  of  a  convenient  and  portable  nniverfal  furnace,  and 
in  thetwenty-third  number  of  the  fame  Journal,  I  ^ntured  to 
jgecommend  to  the  young  analyft  a  cheap  and  ufel'ul  apparatus 
Apt  drying  the  pjrodu^ts  of  hi»  analyfis,  and  alfo  convenient  for 
jnxperiroents  on  artificial  cold,  tfc.  The  ftivcnirable  reception 
which  thefe  trifles  have  met  with  amongfl  thofe  amateurs  of 
Ihe  fcience  for  whom  I  have  caufed  them  to  be  conDruded, 
ht»  encouraged  me  to  point  out  to  them  an  improved  lamp. 
ibmace^  by  means  of  which,  in  the  fmall  way  and  on  the  tablft 
ftf  the  Audent,  slmofl  every  operation-  may  be  pt'rformed  at 
m  c^heap  rate,  as  well*as  with  Aiciltiy  and  difpatch.  In  order 
to  enable  the  intelligent  reader  to  judge  for  himfeif,  I  fhall 
fiffi  detail  the  confirudion  of  Ihe  infitument,  and  then  point 
•ot  to  the  inexperienced  operator  fome  of  the  moft  capital  pro* 
jceiFes  which  ferve'to  unfold  the  fundamental  truths  of  the 
Icience,  and  for  which  the  lamp  mmy  be  applied  according  to 
the  conditions  laid  down. 

Fif.  I,  Plate  XIV.  is  a  perfpedive  view  of  the  improved 
•hemical  lamp-furnace.  It  confifls  of  a  brafs  rod  fcrewed  to  a 
iooi  of  the  lame  metal,  loaded  with  lead.  On  this  rod  (which 
may  be  unfcrewed  in  the  middle,  for  rendering  it  more  port* 
able)  Aide  three  brafs  fbckets  with  ftratght  arms,  terminating 
ID  brafs  rings  of  different  diameters.  The  largeft  roeafures 
fbar  iodies  and  a  half.  Thefe  rings  ferve  for  fupporting  glafs 
•lembics,  retorts,  Florence- flaik<,  evaporating-balons,  gaa* 
hooltn,  ijrc.  for  performing  diAillations,  digefiions,  folutiont, 
•vaporations  fahne  (ufions»  cnncentraticms,  analyles  with  the 
fmenmatic  apparatus,  ^r.  If  the  veflels  are  not  wiilied  to  be 
eocpofed  to  the  naked  fire,  a  copper  fand-bath  may  be  mter- 
pofed,  which  is  to  be  previouily  placed  m  the  ring.  Each  of 
the  brafs-rings  may,  by  means  of  a  thuinb-fcrew  ading  on  the 
rod  of  the  lamp,  be  fet  at  differeni  heights,  or  turned  afide* 
according  to  toe  pleafure  of  the  operator.  Below  thefe  rings 
ff  •  fountain-lamp  on  Argand's  plan,  having  a  metallic  valve 

within^ 


D*fcr»fdM«te«  within,  to  prevent  the  otl  (Vom  roniting  out  while  flie 

ilipi*?Uiii|i*    *•  P"^   '"'**  '^*   P*^*^^*      ^^^'*  ^•"^P  *^'^  fl '«!*'»  r»n   the 
hraft'  roA  hv  means  of  a   fockct  »nd    tbuBib^fcrew. 


Jl  it 


|b«refbre  eafy  to  bring  it  nearer,  or  la  move  it  farther^  it 

pleafurei  from  the  vetTc)  which  may  remain  fixed;  arircuB- 
ilance  which,  indi^pendent  ot'  ih«^  elevation  and  tkut deprtdon 
of  the  wicki  of  the  lamp,  sffordt  the  advantage  of  healing  the 
rrffvU  by  degrees  after  they  arc  duly  placed,  at  well  as  of 
augmenting  or  diminidiing  the  heat  infUotly ;  or  lor  oiahi- 
taining  it  for  fevcral  hours  at  a  certain  d^ree,  without  in  the 
leall  dttiuihing  the  apparatus  fufpended  over  it.  It  may 
therefore  be  ufcd  for  producing  the  very  gentle  heal  neceflary 
fcir  the  retlification  of  ethers,  or  the  (Iroitg  heal  reqttifile  ftv 
dittilling  mercury. 

The  chief  tmproverocnt  of  this  lamp  confifls  in  its  power  of 
aff^Hviing  an  intetife  heat  by  the  addition  of  a  fecond  cylinder 
added  to  that  of  the  common  lamp  of  Argand.  This  addi- 
tional cylinder  inclofes  a  wick  of  one  inrh  and  a  half  in  dia* 
meter,  and  it  is  b)  this  ingenious  conlrivanre.  which  wat 
firft  fuggefltKi  to  me  by  Mr.  Webder,  liiat  a  double  flame  is 
caafed,  and  more  than  three  limes  the  heat  of  an  Argand't 
lainp  of  the  Urj^t'fl  (ize  is  produced.  This  pan  of  the  coo* 
flruftjon  of  I  he  lamp  is  clearly  flicwn  in  Fig*  Q,  which  repre* 
fcnts  ihc  concentric  wick-holder<v  of  the  lajnp:  the  difbnca 
between  the  exterior  and  interior  coilon  is  half  an  inch,  tbt 
circumference  ol'thc  Wgeft  wick  is  4*  ir»che«,  and  that  of  ihf 
fmaller  two.  Biith  the  wick-lrames  are  connc^lcd  by  a  iina 
icrew  cut  upon  a  piece  of  pinion»wire. 

Fig,  3.  ia  a  fcdion  of  the  concentric  cyhndrical  tobct  ia 
wbicb  the  wicks  move. 

The  fuperior  advantages  of  this  lamp,  above  all  oilier*  I 
am  acquainied  wiih,  coufifls  therefore  in  quickly  producing^ 
if  required,  a  very  law  as  well  as  intenfe  heat,  and  in  regu* 
iaiing  its  power  inHanlaneouny ;  by  meant  of  which  th9 
operator  may  obferve  a  number  o(  minuic  circumflancei  eflca* 
lial  to  be  kiiown«  but  ivhich  cannot  be  noticed  when  the 
procefs  is  carried  on  within  a  /urnace« 


Uje  of  the  Lamp-Futmct. 
From  what  has  been  Haled  it  is  obviouR,  that  this  lamp  may 
be  ufcd  for  a  variety  of  chemical  operations,  if  conduced  on* 
der  the  conditions  here  pointed  t>Ql ;  a  few  of  which  are— 
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1.  For  obtaining  oxigen  gas,  by  meant  of  the  glafi  retort.  D^fcriptioii,  *e« 
from  a  mixture  of  four  parti  of  finely  powdered  black  oxide  ehOTi<S''liMiiiiI 
of  manganefe,  and  three  of  concentrated  falphuric  acid  i  or 

by  merely  heating  in  a  retort,  hyper-oxigenized  muriate  of 
potalh. 

2.  For  difengaging  nitrogen,  or  azote,  from  animal  fub« 
fiancee,  by  affufing  two  parts  of  nitric  acid  of  commerce^ 
diluted  with  an  equal  bulk  of  water,  upon  one  part  of  mufcu*    - 
lar  flcfh  (a  piece  of  beef  or  veal  cut  into  fmall  pieces),  and 
heating  the  mixture  to  ebullition  in  a  glafs  retort. 

3.  For  obtaining  hidrogen.  fulpliurated  and  phofphorated 
bidrogen.  in  the  ufual  manner ;  or  for  producing  heavy  car* 
bonated  hidrogen  by  (Irongly  heating,  jn  a  retort,  a  mixture 
of  three  parts,  by  weight,  of  concentrated  fulphuric  acid,  and 
one  of  fulphuric  eiher,  or  two  of  alcohol ;  nitrous  gas.  by  any 
of  the  ufual  procefles ;  gazeous  oxide  of  nitrogen,  by  decom- 
pofing  nitrate  of  ammonia  by  heat  in  a  retort;  fulphureous 
acid  gas,  by  cauiing  four  parts  of  concentrated  fulphuric  acid 
to  ad  on  one  of  lump-fugar,  afliding  the  action  of  the  mixture 
in  the  retort  by  heat ;  muriatic  acid  gas ;  oxigenizcd  muriatic 
acid  ga<<,  and  carbonic  acid  gas,  according  to  any  of  th£  ufual 
methods ;  ammoniacal  gas,  by  heating  in  a  retort  a  mixture 
of  two  parts  of  finely  powdered  lime  and  one  of  muriate  of 
ammonia. 

4.  For  the  diflillation  of  nitric,  muriatic,  oxi-muriaiic.  ace* 
tfc»  oxalic,  arfenic,  pruffir,  fuberic.  mucous,  and  camphoric 
acids,  according  to  the  methods  recommended  by  fyflematic 
writers. 

5.  For  the  produ6tion  of  metallic,  earthy,  and  alkaline  fuU 
phurets ;  fuch  as  fulphuret  of  potalh,  foda.  barytes.  flroatia. 
ammonia,  iron,  copper,  tin,  meroury.  3fc, 

6.  For  performing  i^m  analyfis  of  ores  of  gold,  filver,  cop* 
per,  lead,  zinc,  tin,  Sfc,  and  for  examining  mineral  and  native 
(alts,  earth  and  flones,  according  to  the  methods  pointed 
oat  In  the  "  Practical  EflTay  on  the  Analyfis  of  Minerals."  and 
for  a  variety  of  other  operations,  too  numerous  to  be  detailed* 

Old  Compton-Strnt,  Soho, 
Jufy  18.  1804. 
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On  lAe  mutual  ^recipitatimt  qf  MeiaOk  Ojidet*     Bjf 
J,  L.  GaY'Lo»sac«* 

1  HAT  we  Itave  ftill  (o  fillfe  ihfortnatton  on  the  mtiluil  pfe* 
cipdatiuiu  of  foeullic  oxideit,  Cftt>  only  be  attributed  to  U 
complicatiiin  of  ihc  refuUt  wliieh  ihey  offer,     Indred.  a  Irtl 
iefl«dIon  fc^ill  convince  it*  that  the  oxidation,  Ibe  »t^ 
rmproiral  a^ion  at'  Lbc  oxideta  and  ihe  property  ^  r 

have  of  D<-utra'i«ing  the  acids  uneqaally,  are  fo  manj  raufes 
which  muR  join  in  the  proJuAlon  of  the  phenomena.  It  wotildj 
ncvcrihclcls  be  very  olcful  to  know  ihc  order  m  vvhich  the  roe- 
Lat1iboxide»  precipilale  Uovn  their  fotutions:  the  chemical  ana- 
tyfes^and  morecrpccially  the  puriBration  of  metallic  fatlswoviid 
thence  become  eafier*  It  was  with  ibis  inteniion  that  I  baft 
made  fume  experiment*,  and  if  they  have  not  been  fu^i 
fiumeroui  to  have  enabled  me  to  drnxnguifh  the  itiBw 
every  caufe,  I  hey,  at  lead,  fliow  that  of  fome*  and  will 
to  draw  the  attention  to  a  fuhjedi  which  is  Hill  obfcure  and 
complicated. 

I  Hi^ll  begin  by  relating  the  refuUs  which  I  haveobltmed^ ; 
fkall  aflcrwsrds  endeavour  te  determine  their  caufeii. 

Having  taken  a  (blution  of  green  muriate  of  iron,  I 
with  ibe  ireen     (^  j^  ^  ij^j^  ^^^j  muriate  of  the  fame  metal,  and  I  poured  pot 
into  the  mixture  m  a  quantity  atleaO  fufHcient  lo  drcompore 
the  red  muriate  feparately.   After  agitation.  Ihe  ftii!  portionii 
alkali  yictded  a  precipitate  of  iron  very  much  oxtdcd,  with«>utanj 
mixttire  of  black  oxide;  but  by  adding  more  and  more  of  the 
kali,  it  finifhed  by  being  compelled  of  the  I  wo  oxide*.  The  iih^fc^ 
liquor  w«s  then  perlcclly  limpid,  and  no  longer  produced  a  b3u5 
with  the  prudjates,  nor  a  black  with  the  gallic  aeidt  this  pre 
that  the  Very  oxided  iron  had  been  precipitated  from  it.    04 
making  the  inverfe  experiment,  that  i«  to  fay,  on   potting 
little  green  muriate  of  iron  into  a  larger  quantity  ofred  muriali 
and  precipitating  it  by  the  alkali,  the  black  oxide  wa^  retained 
ki  the  lolution  lo  the  la(l,  and  wa«  not  precipitated  ontil  aiii 
•11  the  red  oxide.    Hence  tlierefore  tt  reful(«  that  the  bbck  oxi 

•  From  the  Ajinales  de  CKxmte,  No.  J45<  or  Vol.  XLIX,  p.  ?1. 
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tnd  red  murUtet 
^Iraa* 


ttotviit  »ft«oi»rrATioirt  of  mbtallic  oztDti.  qji 

^f  iron  precipitates  the  red  oxide,  and  that  it  1%  conleqaentIy»  Black  oxide  of 

▼ery  eafy  to  have  green  folutions  of  iron  without  red  oxide.     IJI^"^''^""'*' 

Into  a  folutien  of  fulphate  of  sine  of  commerce,  which  is  Experiments 

known  to  contain  much  iron,   I  poured  a  iittle  potafh,  to^;*^'**^^''^'*** 
^.  •  '    .  j»'^jii^j*i'  **^  *'"c  of  corn- 

produce  a  precipitate,  and  I  agitated  and  heated  the  mixture,  merce. 

On  examining  the  precipitate  I  found  oxide  of  zinc  and  a 

little  iron  very  much  oxided,  and  neverthelefs  the  liquor  Hill 

contained  much  iron,  but  it  was  at  the  minimum  of  oxidation : 

an  addition  of  alkali  only  feparated  oxide  of  zinc.     I  divided 

the  filtered  liquor  into  two  portions ;  into  one  I  poured  oxige^ 

nated  muriatic  acid,  and  I  boiled  the  other  with  a  little  nitric 

acid.    Potath  then  poured  into  the  two  liquors  feparated  all  the 

iron  firom  them,  fo  that  there  only  remained  a  very  pure  fuiphate 

df  zinc,  containing  only  a  little  fulphate  of  potafli,  which  it  is 

ealy  to  avoid  by  employing  oxide  of  zinc,  recently  prepared 

and  well  walhed,  to  feparate  the  iron.     On  making  the  fame  Oxide  of  iine 

•ekpflriments  on  other  folutions  of  zinc,  1  conftantly  found  that  P'":c'P>"tei  re* 

oxide  of  zmc  precipitated  red  oxide  of  iron,  and  that,  on  the  but  is  precipi- 

contrary,  it  was  precipitated  by  the  black  oxide.  ^*'*^  ^7  ^^ 

A  folutien  of  zinc  in  nitric  acid  may  be  dirc6tly  obtained, 

foflkienlly  pure,  by  diffolving  it  very  rapidly :  great  part  of 

'tlw  very  oxided  oxide  of  iron  is  precipitated  ;  and  that  which 

tvmains  in  folution  requiring  a  great  excefs  of  acid,  is  precipi- 

'"tmted  by  diflblving  another  quantity  of  zinc.    But  if  the  (oluticm 

-fcaibeen  made  flowly,  it  retains  much  iron,  which  being  but  little 

oxided,  is  retained  very  ftrungly. 

It  is  well  known  that,  in  all  experiments  of  this  kind,  the  The  quinb'ty  of 

precipitate  may  be  compofed  of  one  or  of  two  oxides,  accord- ^''■''*"P|^J* 

ing  to  the  quantity  of  alkali  employed ;    but  the  better  to 

•obferve  what  pafles,  it  is  advifeable  to  put  very  little  alkali  into 

the  metallic  folilt  ion,  the  precipitate  being  in  that  cafe  cnmpofed 

of  only  one  oxide. 

By  continuing  to  follow  the  fame  procefTcs  I  found,  that  when  Importance  of 

the  iron  is  very  much  oxided  it  is  precipitated  by  oxide  of  cop-  the  matual  nt- 

per;  and  that  the  inverfe  lakes  place  when  it  is  but  little  fo.  ^^L^  nd^lML 

Here  are  two  very  important  confcqaences,  becaufe  they  may 

be  very  frequently  applicable  in  the  arts :  the  Hrli  is,  that  all 

the  iron  may  be  feparated  from  a  folution  of  copper ;  the  fecond, 

that  all  the  copper  contained  in  a  green  folution  of  iron  may  be 

abliraaed. 

Several 


fulplute  of 
ilM,lfO;nC0^ 
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lolpiufe^f  e9p*      Scver^  colour!  are  prepareil  with  fulphilt  of  copper,  hi 
wr^f  be  freed  the  iron  wtiich  it  always  conlAtnt,  and  which  bilbeito  hasiMiCf 

Rbtrcn  completely  Teparaled,  aitert  ihe  (hade.     If,  Co  aocosrpiii 
thi«  \&i\  vh)e6t,  (he  iron  ii  (Irongly  oxjded  by  ttwint  of  ttiirk 
H  acid,  or«  which  is  better,  of  oxigwmted  muriatic  acidE,  Um 

H  lulphate  of  Iron  may  be  intireiy  prertpilaied  by  pOfirai|(  a 

fuHicicitt  quintt ty  of  potaQi  into  it,  and  by  hedting  tod  agitmtu^ 
ihc  liquor, 
fuipluteof  Green  fulphate  of  iron  is  alfo  frequently  employed  m 
~  "^  arts,  and  in  many  of  them  it  is  defirabJe  that  rt  (hmild 
retain  any  copper.  Iron  has  the  property  of  feparaling  tl* 
appears  that  it  only  does  To  impel fecll>, and  require*  roach 
It  would  doubtlets  be  more  advaniaj^eous  lo  employ 
and  to  pour  a  little  into  ihe  green  fulphate  :  the  precipitate 
black  oxide  of  Iron  would  be  fpeedily  re-diHolved  by  aKilatio^ 
and  would  precipitate,  at  the  faoDe  tiine^  the  oxide  of  copper 
and  the  red  oxide  of  iron,  if  there  was  any  m  the  gtcas 
fulphate, 

I  fliatl  here  remark  lhat»  having  employed  araraonift  to difco^ 

ver  the  copper  in  the  green  fulphate^  I  obferved  that,  oo  adding 

an  excefs  of  alkali,  the  oxide  of  iron  was  diffblved  in  gfwl 

abundance,  though  it  t^  known  that,  in  the  fame  circam^noMf 

it  doea  not  diOblve  the  very  oxided  iron*     The  folotiofl  Ifft  li 

the  air  ii  decompofed,  the  ammonia  efcapes ,  and  a  blidE  oai 

ii  formed  on  the  furfkce  of  the  liquid  m  hich  fooo  defeods  it  froo 

the  conta6l  of  the  air*     In  analy fet,  ammonia  it  fre<|0Oiltly  Mk 

ployed  to  Separate  iron,  but  this  method  it  not  good  nnlc^  it 

had  been  (Irongly  oxided  before*     Thi^  indocet  me  to  beHevf 

that  this  circumftance  might  hare  pretented  Bergmsn  frooi 

feparating  iron  from  nickel  by  mean^  of  ammonia)  for  befiitfiid 

thai  his  fotution  contained  the  oxides  of  both  meiaU,  and  thit 

could  only  have  arifeo  from  the  iron  ool  having  been  ft 

oxided. 

(ouitH  mN'     I  aifo  difcovered^  by  the  fame  roeanx,  that  the 

i^dpiw^'the '  **'^'K^"^^^'*   muriiie  of  mercury  precrpitaieit  the 

red  oxide  of  ironof  iron  with  the  greateft  facility,  and  Ibofeof  zinc  aod  coppdf 

■nd  thofeof  •ifl«  ^JTQj^  tj^^,p  murialic  foluUon. 

imd  copp^f  ^  liT'ij  j***»  • 

Oxide  of  &lvcr        Havmg  diilolved  a  piece  of  (ilrer  in  nitric  acid,  I  oblaioed 

frreciptutcs  o».  ^  1,1  je  jiqvior  compofed  of  copper  and  (Jiver.     A  little  poiaAl 

Mfl  Of  topper*  ..  ,  r    ,      .-  r  in 


•  £(' 
fbhrct  oKid«  of 
iron  at  a  mioi* 


^ 


t,  and  thit 
red  oacifl 


poured  ialo  the  foiatton  forioed  a  Aocculent  precipitafef  com^ 
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pofedf  in  great  pairt^  of  oxide  of  filver,  becaufe  the  prteipi^ 
tation  took  place  only  where  the  alkali  was  poured  in ;  but  this 
precipitate  was  gradually  covered  with  oxide  of  copper,  and, 
by  agitation,  it  was  in  a  little  time  replaced  by  the  latter.  An 
addition  of  alkali  having  given  me  a  precipitate  of  oxide  of 
filver  which  was  not  re-diflbived,  I  filtered  it,  and  obtained  a 
liquid  periedly  colourlefs,  which  did  not  contain  any  more  cop- 
per. If  it  is  wiihed  to  avoid  the  potalh  in  the  folution,  a  part 
of  the  impure  nitrate  Of  iilver  may  be  decompofed  feparately, 
Ibnd  the  precipitate,  well  wathed,  may  be  employed  to  feparate 
the  copper  of  the  other  part.  This  fimple  method  of  feparating 
icopper  from  a  folution  of  (ilver  may  be  very  ufeful  in  labora* 
tones,  and  even  in  brge  works. 

The  oxide  of  filver  alfo  decompofes  the  nitrate  of  zinc;  and 
the  oxide  of  manganefe  the  muriate  of  copper. 

In  wliat  precedes  I  have»  for  ihortnefs,  fuppofed  that  the  The  predpltates 
precipitates  were  pure  oxides ;  but  I  am  fer  from  believing  ^  ^^  P"**  ^** 
Ibis  to  be  the  cafe ;  on  the  contrary,  I  confider  nearly  all  of 
tfaem  as  true  falts.  Copper,  for  example,  was  always  preci- 
pitated of  a  bluifti-green,  although  the  (hade  varied  with  the 
iMiides  which  were  precipitated;  and  it  is  now  well  afcer- 
tained  by  Prouit  and  the  younger  Berthollet,  that  the  green 
and  blue  oxides  of  copper  retain  fome  of  the  acid. 

Such  are  the  fads  as  I  have  obferved  them,  and  on  which 
alone  I  fliall  make  fome  reflexions.  Although  they  are  too 
lew. to  have  enabled  me  to  fix  on  all  the  circumftances  which 
concurred  in  their  produdion,  the  examination  of  them  will^ 
however,  develope  fome  of  them. 

In  fact,  if  we  direft  our  attention  to  the  acidity  of  the  dif-  Inferences  from 
fcrent  falts  noticed  above,  we  fliall  fee.  If^he^^of 

\fi.  That  the  iron  which  is  but  li(tle  oxided,  and  the  highly  the  acidity. 
<<ixided  mercury  which  precipitates  the  red  oxide  of  iron,  the  Neutralisation 
oxide  of  sine,  and  that  of  copper,  approach  nearer  to  neutra-  <^f}^t  acid»  by 
ligation  than  the  latter.  ^^^*' 

2d,  That  the  zinc  and  manganefe  which  precipitate  the  cop-> 
per,  neutralise  the  acids  better  than  it  *. 

*  By  neutralising  the  acids  more  or  Isfs,  I  mean  that  property 
poflefled  by  the  metallic  oxides,  and  fome  earths,  Aich  as  glucine 
and  alumine,  of  approaching  more  or  left,  in  their  combinations 
with  the  acids,  to  the  term  of  ntutralization. 

Vol.  VIII.— AiTcusT,  IS04.  T  3i. 
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3tf.  Tbftl  the  oxide  of  filter  whkh  precipiUfe*  tbole  iiC 
and  copper,  nta\n\\xic%  Ihe  acids  belter  Uttn  ihrn. 

AlMidMli|M-      If,  beijUes,  we  rrflea,  thai  mkuiiitic^  wlt9Ce  rutotkwi  tft 
y  acid,  i»  pr.  jI  rocialli 

neatfjilizcihc  ac  I  tal,  acoc-. 

byglocifke.  perimenif  of  Vauqoeliii,  gtuctnc  decompoCn  ftlitmin 
and  that  hi  folutlanx  are  toore  neatral  tbtao  tbote  of 
pt(U  allhougli  thry  are  not  enlirt-Ty  fo ;  and,  iiRany«  tbat 

JJJ^|J^**'^wllidi  iicutraJi2c<  the  acids  fmiccily,  precipitates  ibe  pf*^ 
ceding  earths,  and  a  very  grcral  number,  not  to  hy  al). 
oxides  from  their  (olationt ;  we  cannot  abibun  from  aOo 
iJttlt  if  the  property  po^fetTed  by  the  "     oxtdetaed 

mt  rarlKi  of  ueuiTallzing  the  acid«  u  .  i%  not  tf>e 

caute  of  the  dec:nmpo6(ioo»  which  I  h«vecietAdcdy  ii  is  al  ieaS 
one  of  llic  principal. 
ity  fm  We  may  alfo  conclude  from  the  fame  expcrimcnfi,  tbaltbff 
""^  metali  which  have  a  great  or  a  weak  affinity  for  oxtgea,  da 
|}o(  cnjo)  any  particular  property  with  refpeA  lu  thrtr  malsal 
precipitations  $  for  we  fee  tiiat  iron^  in  a  (iate  of  great  ooikU- 
lion,  is  precipitated  by  a  number  of  oxides  whicb  it  preopi' 
latef  when  It  is  lef«  fu;  and,  that  there  are  fe\eraJ  okkki 
which  contain  lefs  oxigen  than  that  of  zinc,  whicb  pccctpitile 
Uie  latter,  while  there  are  other*  which  are  precipitated  bjr  i 

The  affinity  of  the  diiferent  metals  for  oxigen  »  t 
rcji'flcd  as  the  caufe  of  the  mutual    precipilatiocw  of 
oxides ;  but  can  the  greater  or  Icfs  oxidation  ot  the  (i 
occafion  a  varisition  in  the  afEnity  of  the  oxide  fur  tlie 
This  opinion  has  been  promulgated  by  Cit.  Berth^^Uet  In 

Tbs  fttoof  the  Chemical  Statics  *,  and  he  has  grounded  it  upnp  fevcral 
in  which  the  meta),  by  lufing  a  little  of  its  oxigen  by 
means  whatever,  furms  another  iiklt  with  lefs  acid,     Thii 
pens  to  the  uxigcnated  muriate  of  mercury,  whidi^  bj 
fare  to  light,  or  by  being  brought  into  contact  with  ii 
changed  into  while  muriate  by  abandoning  fomc  of  in 
Although  ihefe,  and  other  firnil»r  i'aCi%  arc  capable  o: 
ferent  mterpretalion,  other  confiderations,  which  J 
here*  becauCc  they  would  lead  me  too  far,  induce  me  to 
ticipate  In  the  opinion  of  Citiaen  fiertbollct  |  but  1  do  opt 

«.  A  tnnflation  of  which  will  be  publiihtd  by  Mawmtlij  In 
Paultry,  about  tht  middle  of  the  prcfejit  cuectb. 


acidi 


anoe*  the  «!&• 
nicy  of  the  «l 
Ideilbr  ibe 
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lieve  tljiat  this  caufe  can  have  much  eflfedt,  it  being  flrongly 
countevaded  by  the  acidity  which  almoft  all  the  irietallic  folu- 
tions  p^ofTefs,  and  by  the  infolubillty  of  the  oxides.  Thus, 
although  it  appears  to  me  that  iron,  when  little  oxided,  has 
more  affinity  for  muriatic  acid  than  when  it  is  greatly  oxided, 
I  fliould  rather  attribute  the  precipitation  of  the  latter  by  the 
former  to  the  great  excefs  of  acid  which  its  folution  requires, 
than  to  its  weaker  affinity. 

Neither,  for  the  fame  reafons,  do  I  believe  that  the  affinity  but  it  not  the 
of  the  different  oxides  for  the  acids,  an  affinity  which  I  mea-""^*  ^'^^  •'• 
fure,  with  Cit.  BerthoIIet,  by  the  capacities  for  faturation,tatioi»«.**'"'^* 
can  be  confidered  as  the  caufe  of  their  mutual  precipitations. 

Befides,  there  is  one  coniideration  of  fome  importance  which  Inflaence  of  th« 
(h«uld  be  taken  into  the  explanation  of  the  mutual  precipito- "***"***  *^'*' 
tions  of  the  oxides ;  it  is  that,  in  a  cafe  wh6re  the  precipita- 
tion of  a  metallic  folution  is  produced  by  means  of  an  alkali, 
the  precipitate  retains  fome  of  the  acid  which  can  favour  its 
folution ;  fo  that  an  oxide  which  could  retain  much  of  the 
acid,  would  diflfolve  more  readily  than  that  which  could  only 
retain  lefs.  It  mud  really  be  fo  with  iron,  which,  when  it  is 
precipitated  from  a  green  folution,  retains  much  more  acid  than 
when  it  is  precipitated  from  a  red  folution,  and  which  diflTolves 
much  better  in  the  acids  in  the  fird  cafe  than  in  the  fecond. 
This  more  ready  folution  cannot,  however,  be  confidered  as 
a  caufe  of  the  mutual  precipitations  of  the  metallic  oxides ; 
it  may  be  very  favourable  to  them,  but  cannot  determine  them. 
In  fad,  we  fee  that  the  oxide  of  copper,  which  retains  much 
acid,  is  neverthelefs  precipitated  by  oxide  of  iilver,  which 
does  not  fenfibly  retain  any,  when  they  are  precipitated  from 
their  nitric  folutions  by  pot'afli. 

CONCLUSION. 

THE  metallic  oxides  are  mutually  precipitated  from  their  General  infer* 
folutions.     Several  caufes  may  contribute  to  this;  but  among *"*^* 
the  number  of  the  principal  muft  be  placed  the  property  which 
they  have  of  neutralizing  the  acids  unequally. 

This  property  has  fumithed  us  with  the  means,  ]/.  Of 
freeing  a  green  folution  of  iron  from  the  red  oxide  which  it 
may  contain ;  2d,  Of  feparating  the  fulphate  of  zinc  and  tbat 
of  copper  from  the  iron  which  is  always  found  in  them  ;  3d. 
Of  having  a  green  fulphate  of  iron  free  from  copper ;  4/A.  Of 

T  2  readily 


nnrvML  rftcetrrrAttoirs  or  MtTAittc  oxi 

rakSfy  fkptnting  thm  copper  from  a  folution  of  fih 
tfiljr  U>  accmniikte  tKefe  iipplicationf  bjr  extending 
fratf er  rnuniMr  of  faUbnccf .    Thun,  the  osddet  of 
akkd  do  not  neatralixe  the  acids  cqitally ;  thai  of 
whkh  ~  tJetl 

•nci  n  i'^c< 

nentralijBU  the  addi  moch  better  than  highly  oxidt 
will  be  cafy  Id  fcparftte  ihU  melal  trooi  its  folutioni 
cuddiuing  h  ftrongly,  and  afterwards  prccipit'^tinf;  oi 
t!  ■'.   to  employ  tl,  after  being  wdl  waflic 

C!j  ■  tfon  of  the  other  part. 

TTic  greater  or  left  affinity  of  the  metal*  for  oxigei 
gif«  C:  par  lieu  lar  property  with  refpefi  lo 

precij  their  oxidcA, 

Oxidation  produces  a  variation  in  the  afBnity,  or  ll 
for  faturaiian  of  the  o)cidei  for  tlic  acid^;  nererlj 
refolts  arc  only  renfihlc  inaftnudi  as  they  prodticc  » 
th^  or  n,  and  in  thit  caf«  they  may  be  jUI 

Tbe  alEnlly  of  the  oxidej;  for  the  acidt  ma; 
trtbnte  «*'»  their  tantusl  precipitations,  but  its  e0i: 
[initted.       *      ^^ 

II  appe;ifs,  i  in  general*  tliat,  afl  oi 

rcenainin^;  oihui^.j      ...N^lame,    the   fubtfancc^ 
tralise  the  acids  beti,  may  p^ecipltaite  the  others 
fofutiont* 

t  repeat  in  concluding,  that  it  Ilk  only  on  die  fiifb 
liave  retatcd  that  I  have  c(liib1t(hed  fl||iy  rt^fooil^l 
it  ««a«  not  my  obje^  in  this  note  lo  fpeal^cjt'  the 
by  the  metaU,  nor  of  tbolc  which  arc  ovraTitg  to  the 
a^ion  ot  the  oxtde«»  or  lo  tliat  of  the  IftltcfVand  ih6 
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.:  "^ 

,^  Report  qf  the  State  nf  hU  MojefiyU  Flock  of  Fine  Wookd- 

'■  Spamjh  Sheep,  for  the  year  ending  Michaelmat,  1803.     By 

.      the  Right  Honourable  Sir  Joseph  Banks*  Bart.  P.  R.  S. 

k    &c.  &c.  From  theprinted  Copy  communicated  by  the  Author.* 

1  HE  wether  Iambs  of  ihe  laft  year  having  been  fold  in  their  State  of  hit  Ma. 
wool,  and  t^e  rams  wool  retained,  in  order  that  two  years  growth  ^^l^^f 
Biiglit  be  prepared  for  fale  together,  his  Majefty's  Spanifti  flock  Jons  i8os. 
confided,  when  (horn  in  June  1802,  of  ninety-fix  ewes  only; 
the  fleeces  of  thefe,  after  having  been  waflied  on  the  flieeps' 
backs  as  ufual,  weighed  as  follows : 

In  wool,  as  fliorn  from  the  flieep    -        -        352  lbs. 

Lofs  in  fcowering  .        ,        •        •  96 

Amount  of  fcowered  wool     .        .        -        256 

This  wooI«  when  forted,  produced  as  follows: 

Prime  wool,  or  R.     221  lbs.  at  5#.  9d.    £.63  10  9 

Choice  locks,  or  F.      32  3     6        -     5  12  0 

Fribs,  or  T.         -  3  19         -     0     5  3 


^.69     8     0 
After  deducting  the  expence  of  forting  and  fcowering,  at 
the  high  rate  which  an  individual  who  is  not  a  manufadurer 
mufl  pay  for  thefe  proccHTes,  this  wool  is  worth  about  5/.  a 
tod,  or  43/.  5s.  a  pack,  as  clipped  from  the  (beeps'  back. 

The  prime  wool  was  purchafed  by  John  Maitland,  Efq.  Sale  of  Um 
member  of  parliament  for  Chippenham,  whofe  mercantile  ^"'^'^ 
houfe,  eflabliflied  for  more  than  a  century,  has  always  dealt 
largely  in  (he  importation  of  Spanifli  W00I9  and  who  from  the 
firfi  introdudion  of  Merino  flieep  into  this  country  by  the  King 
in  the  year  of  1787,  has  uniformly  given  the  mod  liberal  and 
zealous  aid  to  the  promotion  of  his  Majefiy's  patriotic  views, 
though  doubtful  in  the  beginning  of  the  ultimate  fuccefs  of  the 
project. 

*  For  the  original  project  of  this  important  undertaking  and  ita 
fttbfequent  progrefs,  fee  the  former  reports  by  the  fiime  Right  Hon. 
Gentleman,  inferted  in  our  Journal,  quarto,  vol.  IV*  p.  289,  simI 
9^avo,  vol.  y.  p.  65. 
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nanufaaiired  It  was  made  into  cloth  by  Mr.  Edridge,  a  manu&Antti 
into  doth  J  Chippenham,  whofe  ikill  and  refpeQability  in  hislineii»l 
ceeded  by  no  man.  He  inrpeded  ils  quality  with  theMi 
minute  exaflnefs,  and  with  an  eye  more  inclined  lo  opd 
fymptoms  of  degeneration  than  of  improvement,  duriBj^lb 
whole  of  the  numerous  proceflfes  lo  which  wool  is  fubjedcdii 
the  making  of  broad  cloth,  and  be  found  that  in  every  otei 
them  it  anfwered  to  his  complete  fatis&dlion. 

The  cloth  made  from  this  wool  proved  fo  excellent  in  iti  kiii 
that  the  King  was  gracioufly  pleafed,  at  the  deiire  of  Sfa. 
Maitiand  and  Mr.  Edridge,  to  permit  thefe  gentlemen  H 
explain,  in  his  Majefly's  prefence,  its  qualities  and  pe» 
liarities. 

of  which  famp^ei     Samples  of  this  cloth  may  now  be  feen  in  Air.  Maitbod*! 
inaybcfcen.       vvarehoufe  in  Bafinghall-ftreet ;  and  it  will  be  found,  in 

verfing  with  Mr.  Maitiand  and  his  partners,  that  in  their  opi* 
tiion  the  R.'s  of  his  Majefty's  wool,  confidered  as  a  pile,  ae 
inferior  to  but  few  of  the  bed  of  thofe  imported  from  Spain, 
though  it  is  probable  that  no  pile  in  Spain  throws  out  fo  (biaU 
The  wool  hu  a  proportion  of  F.s  and  T.s.  From  this  opinion  it  may  hidj 
unptoved.  y^  deduced,  that  his  Majeft)'s  wool  has  improved  fince  the 

flieep  were  imported  fiom  Spain;  indeed  there  is  crcry  reafon 
to  believe  that  it  is  Hill  improving,  and  will  in  a  very  few  vean 
equal  if  not  excel  the  very  beft  piles  thai  have  hitherto  been 
imported  into  this  kingdom. 
Imprrvprnr-nt  of       Mr.  Tolk'l,  a  goiitleman  of  (jloucefit^rniirc,  who  ha«  pur- 
Mr  rhi'l  flu. ''p,     ^'''^^^*^i    Mi-rino    flioep  both   from    tlie  King   and   from   Lord 
by  Mr. T olcr,     Soniervillf,  has  been  very  luccehru!  in  improring  tiio  tdJi.3l'o 
ro'^^rMi'-         without  daiii.iging  t!ie  wool;   he  polk  ires  a  ram,   brcj  Irom  a 
wool,  ram  and  a  evvc  hoth  purirlialeJ  troiii  the  ro\al  tJ'j».k  in  JSOi  • 

which,   wiien  elii:p»^d   in   June  lall,   yielded    11  lb<.  I'Joz.  ot" 
unwaihetl  wool.     Tliecareaf'c  of  this  llieep  was  then  c(t4n:3t«i 
b)  goo(i  judges  at  lu  lbs.  a  ([uartcr,  and  it  was  aJmitirJ  [obe 
.  a  handfonie  lhe'"p. 

Fur  tiiis  ajuinrtl  Mr.  Toilet  bus  relufed  an  offer  of  i^U")  Gui- 
neas or  of  ir-O  for  thj  next  feafon's  ufe  of  h;in  ;  he  alfo  rc- 
fufckl  liOj^iKiiea.  each  for  the  (ire  and  the  dam,  though  olJand 
infirm,  bein^i  iinwJiing  tnpart  with  animals  which  had  beJi.r.'ed 
to  tiie  royal  tl:»ck  ;  he  iiovvtxer  fold  their  ram  Iamb  of  the  iart 
year  for  jO  guineas,  and  thus  made  ibmc  progrels  in  aker- 
taining  the  value  of  this  important  breed. 

Thclt 
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Thefc  h€ts,  which  prove  an  amelioration  in  the  King's  CooHnnation  by 
Merino  flieep,  are  fuller  confirmed  by  the  improved  (hape  and  nicntof  hil^Ma- 
weight  of  his  Majefty's  iheerling  rams  of  the  prefenl  yearjeft^'s  flock. 
and  give  a  juftifiable  hope,  that  by  a  due  feledion  of  rams  and 
ewes^  and  a  corre6t  judgment  in  matching  them,  Merino  (beep 
will  in  time  be  produced,  with  carcafes  perfedily  fafbionable, 
and  wool  as  perfedly  fine. 

No  purchafer  having  been  laft  year  found  for  the  Iambs  wool  Lamb*t  wooU 
at  a  price  adequate  to  its  value«  it  was  made  into  light  ladies  ' 

cloth,  which  -proves  excellent,  and  promifes  to  be  a  valuable 
article.  A  fpeculation,  however,  has  offered  for  mana* 
&daring  the  lambs  wool  into  fuperHne  woolen  hofe,  which 
feems  likely  to  yield  a  ftill  better  price  for  the  raw  article  than 
the  cloth. 

The,<iemand  for  his  Majedy's  Merino  flieep  increafes  at  The  demand 
prefent  beyond  all  calculation.     The  beft  informed  clothiers  in  ^^f aJMhlfe 
Glouceflerfliire,  enlightened  no  doubt  by  the  ufeful  labours  H€t»  are  well 
of  the  Bath  Society,  and  the  valuable  experiment  of  Dr.  Parry,  ^^^'^^^^'^  5 
as  well  as  by  the  Dodtor's,  and  by  Lord  Somerville's  publications, 
are  among  the  moA  anxious  applicants  to  purchafe.    The  Bath 
Agricultural  Society,  whofe  attention  has  been  moA  particularly 
direded  (o  the  improvement  of  Engliih  wool,  humbly  requeued 
the  King  to  give  them  a  Spanifli  ram,  which  requell  his  Ma^ 
jefly  mod  gracioufly  complied  with  laft  Autumn,  and  they  re- 
turned thanks  in  the  warmefi  terms  of  re fpe6lful  gratitude  and 
fatisfadion. 

As  fpeculation  on  the  value  of  Spanifh  (beep  is  evidently  and  render  it 
on  the  increaie,  and  a  reafonable  probability  now  appears  that  ^^^    ihoald  be 
bis  Majefty's  patriotic  exertions  in  introducing  the  breed,  will  diftributed  by 
at  laft  be  duly  appreciated  and  properly  underftood,  it  would  **^®^P^'j^ 
l>e  palpably  unjuft  (hould  the  views  of  thofe  who  wifti  to  derive 
a  fair  advantage  from  the  fate  of  the  progeny  of  Spanifli  flieep 
purchafed  by  them  from  the  royal  flr)ck,  be  in  future  impeded 
by  a  continuation  of  the  fale  of  (he  King's  flieep  at  prices  below 
their  real  value. 

This  circumftance  having  beenftated  to  the  King,  his  Majefty 
was  gracioufly  pleafed  to  permit  the  rams  and  ewes  that  are  to 
be  parted  with  Irom  the  royal  Merino  flock  this  year,  to  be  fold 
by  audion,  in  the  fame  manner  as  is  done  at  Wobum  by  his 
grace  the  Duke  of  Bedford,  and  at  Holkham  by  Mr.  Coke, 
«Q  the  prefamption  of  this  being  the  noft  likely  manner  of 

placing 


on   Till  OXI9B1    or  IB49. 


I^lacto^  \h9  brli  indrvidoalt  of  tb«ir  improwd  breedi  in  tte 
hatidi  of  perfonx  rooQ  likely  to  prdaTe*  aod  further  to  isjif Oft 
IbciD. 

JOSEPH  aANl 
Ju^Jl  17,  1805. 

POSTSCRIPT. 

AS  the  publicaiioQ  of  thh  report  has  been  d^jred  hf  * 
•voidable  circumdances  to  fo  la(e  a  period,  it  is  proper  lo  i 
that  the  wool*  of  180^  have  yielded,  both  raw  aod  ktmrnw^l 
louch  as  ufuat.     The  prime  or  R.  of  lite  ewe  doci  were 
§»€§,  9iL  ^  pound*  and  that  of  the  Rams  for  St.  ^ 
CDormouft  price*.  ho\% ever,  depended  on  a  fcarcity  ofi 
Spani(h  wool;  and  are  highly  dinrelTtng  to  the  maiiuf 
they  ought  not,  thetefore,  lo  be  allowed  to  enter  into  the 
cuialiun  of  the  grower* 
Notice  orT  ftk  of     Tiic  fheep  that  can  be  fparcd  from  the  royal  fiock  wiU  be 

on  the  l3U)of  Augui)  t>eitt.     Ki  ^  dr* 

given  as  Toon  aa  poffiblo. 

Jufy  10,   180k 


On  the  Oridei  of  ffad.     By  Thomas  TtioMsov^  M, 

CommuiticQttd  hy  the    Uti^    •^ 

i£RHAPS  there  ii  no  pra^ical  brar'Lti  or  » 
TT^i  *^/!Jf '  gation  oi  more  importance  than  the  aimlyli*  • 
oiidc&i  oxides.     A Imort  every  thing  relating  «o  the  metaihne  f 

and  fails  depends  upon  it;  and  it  involves,  etthordir 
indireflly,  mod  of  the  inlcreiiing  quedions  in  the  tht 
department  of  chemirtry. 
firft  jpplied  With      Bergman  and  Schtcle  were,  I  beliei-e,  the  firil  perfun^ 
f  fr^a  by  Berg-  applied  chemical  analyfijs,  in  the  modem  fenfe  of  the  phral 
bchak.  ^'^  ^*^  metallic  oxides*     Notwithftanding  the  diffit    ' 

which  thefc  illuririou^  chcmif!j  had  to  ftrtiggic,  th- 
mcnls  were  made  with  fo  much  care  and  faigacitv, 
iiill  furnidi  as  with  the  bell  data  for  afcertaining  the 
lion  of  fevcral  of  tbefe  bodies.    No  modern  chcmil)  has 

bom 
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jboured  fo  fuccefsfiilly  in  this  department  as  Mr.  Prouft.  To  Analyfcsof 
faim  we  are  indebted  for  the  analylis  of  the  oxides  of  zinc,  ""^  ' 
iron,  tin,  copper,  antimony,  and  arfenic.  His  diifertations 
are  all  (lamped  with  the  ch^rader  pf  originality,  and  difplay 
fo  much  ikill  and  candoar,  that  they  never  fail  t<i  command 
Die  confidence  of  the  reader*  If  be  fometimes  puflaes  his  con- 
fequences  a  little  too  far,  he  more  than  compenfates  for  this 
hy  the  originality  of  his  views,  and  the  new  light  which  he 
throws  upon  every  fubjed  that  he  difcufles. 

I  intend  at  prefent  to  oflfer  fome  obfervations  on  the  oxides  Subjea  of  this 
of  lead,  a  fubjefi  more  than  once  (lightly  touched  upon  by  ^,^1^^^  ^Jr  |^, 
ProuA,  but  never  fully  difcufTed  by  him.     I  truft  the  difficulty 
of  the  fubjedt  will  plead  my  excufe,  if  I  (ball  be  unfortunate 
enough  to  fall  into  miftakes. 

We  are  acquainted  with  three  oxides  of  lead  fuificiently  Three  dIftinA 
didinA  from  each  other.    The  firft  is  of  a  yellow  colour,  and  JJj  "rown  •  aod 
forms  the  bafe  of  almoll  all  the  falts  of  lead;  the  fecond  is  a  two  others, 
paint  well  known  by  the  name  of  r^i  lead;  the  third  a  brown 
powder  difcovered  by  Scheele»  and  examined  more  lately  by 
proud  and  Vauquelin.     BeGdes  thefe  three,  a  fourth  lias  been 
announced  by  Proud;  and  Uiharge  has  been  confidered  by 
fome  as  coiidituting  a  fifth.     Let  us  examine  thefe  oxides. 

I.     Yelbw  Oxide. 

The  yellow  pigment  called  mafficot  confids  elTcntially  of  this  YcHow  oxide  of 
oxide ;  but  the  eaiied  method  of  forming  it,  is  to  dilfolve  lead 
in  nitric  acid.  Pure  lead  diffolves  completely  in  that  acid ; 
but  the  lead  of  commerce  ufualJy  leaves  n  fi.^all  quantity  of 
grey  powder,  which  confids  for  the  mod  part  of  oxide  of 
antimony,  fometimes  mixed  with  a  little  filica.  When  the 
folution  is  concentrated  by  evaporation,  we  obtain  cr^da's  of 
nitrate  of  lead,  a  fait  top  well  known  to  require  any  particular 
defcription. 

1.  When  the  crydols  of  nitrate  of  lead  (hus  obtained  by  Nitrate  of  lead, 
evaporation,  and  well  dried  upon  blotting-ppiT,  are  expofed^j^*.'"**^  ^^ 
to  a  temperature  of  about  .300**,   they  lofe,  at  an  a^e.age, 

three  per  cent,  of  their  weight.  This  lofs  is  not  to  be  afi  ribed 
to  the  efcape  of  mere  water,  for  the  fumes  fmcll  drongly  of 
jiitric  acid.  ' 

2.  When  69  grains  of  lead  are  diflblved  in  nitric  acid,  and  —  lead  coatjin- 
Ihe  folution  evaporated  to  drynefs,  the  nitrate  of  lead,  after  ***  ^^'•'"' 

being 
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3.  When  1 12  graim  of  oitnite  of  lead  (dnci  at 
diflbhred  io  wmtor  snd  naiicd  mth  a  folation  of  carbooaic 

m  copioot  white  powder  pfecipftaie$,  mhkh  u  i  cm-^ 
^  kad,  Bergman  ihewed  long  ago^  that  ibe  wbiK 
lead  of  commerce  it  precifely  ibe  fame  witti  thts  caiboaate. 
When  wafhed,  coflefted  on  a  filter,  sod  dried  aft  500*,  tt 
weight  90  grajns.  Tbii  (bew!  as.  that  69  gnuos  of  lead  jm 
90  grain*  of  carbonale:  of  courfe,  100  gratm  of  lead 
j\*t\A  150|  grains  of  carbonate.  FrotB  ibia  expcriaicnl 
learn^  that  106  parts  of  preciptlaled  cacboDate  of  lead 
rompofed  of 

7^  lead, 

iy\  foreign  bodiet* 

100. 

4,  When  90  graint  of  precipit^lcd  cu^bonatc  of  lead  aft  ci" 
pofcd  in  a  retoil  to  a  heat  gradually  raifed  to  redoe^  the 

f>Vi4e  )'9  lead  4>  acid  and  water  which  \\t^y  contain  are  driven  ofiT,  and  a  yeHbw 


Carbmutp  ef 
Iftvei  yellow 


coloured  oxide  rrroaint  behind.    This  oxide  w- 
and  coiUain«,  ofcourfo,  69  grain*  ol  lead,     Hl  ovn^ 

that  the  yellow  oxide  of  lead  is  com  pofcd  of  69  load  ^  8  osi* 
gen,  or  />er  can.  of 

8^,7  lead. 

lO.S  oxigen, 

100. 
It  is  well  known  that  the  oxides  of  lead  very  eafily  ra< 
ran  inlo  glals.     Thit  happens  in  Ihc  preceding  experiment, 
unlefs  parlicubr  care  be  Uken,    In'  that  trafe  the  lead  acl»  «vU 
great  energy  upon  ibe  relwl ;  but  the  lof*  of  weight  i% 
fame,  unlefft  the  heat  has  been  a  great  deal  too  higb. 
the  oxide  is  fufed  in  an  earthen  vefTcI,  itco\  Ui 

with  a  yellow  glafs,  a«  in  the  coorltrd  kindu  u 
that  calc  fome  of  the  oxide  may  be  diiltpaledj  unicii  the 
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per  precaations  are  taken.  It  deferves  attention,  that  when  Singular  faa. 
carbonate  of  lead  is  Qowly  heated  in  a  glafs  retort  (ill  it  begins 
to  melt,  the  melted  portion  has  a  fine  yellow  colour,  while 
the  colour  of  what  remains  in  the  ftate  of  a  powder  is  a  dirty 
pale  brick-red;  whereas  in  a  platinum  crucible  tliis  melted 
portion  is  red  and  the  unmcltcd  yellow. 

5.  From   the   preceding  experiments  it  follows,    that  (he  Cot  reded  ek. 
yellow  oxide  of  lead  contains  10.3  per  cent,  of  oxigen*    Mr.  ™«p"of  the 
Proud  has  deduced  nine  per  cent,  as  the  proportion  of  oxlgen, 

from  his  experiments.  This  refult  does  not  differ  much  from 
mine.  If  I  have  committed  an  error,  the  oxigen  I  think  is 
rated  too  high;  for  the  lead  which  I  ufed  contained  if  per 
cent,  of  antimony,  the  oxides  of  which  have  much  more  oxigen 
than  the  yellow  oxide  of  lead.  Perhaps  we  (hall  come  nearer 
the  truth  by  taking  the  mean  of  the  two  refults:  we  may 
therefore  conOder  the  yellow  oxide  of  lead  as£ompofed  of 
9Q\  lead, 
9\  oxigen. 

100. 

6.  The  preceding  experiments  enable  us  to  flate  the  confli-  Comp.  parti  ni. 
tuents  of  Hit  rate  of  lead  as  follows :  trate  of  lead, 

&c*  ■ 

1.  Nitrate  dried  on  Blotting-       2.  Nitrate  dried  at  300*', 
Paper. 

66  yellow  oxide,  J      68.5  yellow  oxide* 

34-  acid  and  water. 


100 


3 1 .5  acid  and  water. 
100.0 


They  give  us  alfo  the  precipitated  carbonate  of  lead,  dried 
at  300**,  as  follows : 

86  yellow  oxide, 

1 4*  acid  and  water., 

100. 

The  native  carbonate  of  lead  contains  about  \6  per  cenf,  of 
carbonic  acid.  Precipitated  carbonate  then  either  contains 
]efs  acid  than  native,  or  it  lofes  a  part  a(  a  low  heat.  It  is 
well  known  that  carbonates,  when  in  cryflals,  frequently  con- 
tain more  acid  than  when  in  the  ftate  of  powders. 

7 .  Yellow  oxide  of  lead  is  a  powder  of  a  lively  yellow  colour,  Chtn/Btnt  mid 
tailelefs,  infoluble  in  water,  but  folublc  in  tixed  alkalies  and  *^*Sj**^2^  ^ 

acids.  ^ 


h«ftls« 
iiffinH 
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mils.     The  alkaline  folatlotu  haw  a  )*elk>w  imgc  ;  bal  ihe 
«ct(li  are  n;oft  frequtMiily  colour Ictft.     It  readily  meltk  iv^cn 
healed,  and  farms  a)ello«v,  rt-mUmnrparejit,  brittle,  hariig(iff« 
It  tiufi  not  lofe  oxigen  gas  when  hcait-d,     I«  Yiulent  Kttlsa 
{)anion  of  the  oxide  is  diflipaled,     Wiien  kept  healed  in 
open  air,  iu  fur  face  becomes  brick-red.     Wben  nstsed 
metallic  lead  il  run««  according  in  Proud,  into  a  p^en 
f      8 .  The  ) ctlow  ox tdc  may  be  obLaincd  dire^ly  from  ihe nil 
of  K'ad,  b)  cxpofing  that  finU  to  a  fufhcieut  ticat ;  bot  the  hsL 
of  V* eight  fuflained  is  ufuaHy  greater  than  it  ought  lo  be, 
fafpc^  that  this  is  one  rcainn  why  Vtaufi  found  fo  fmat 
proportion  of  oxrgen  in  yellow  oxide.     One  hundred 
of  nitfrtle  of  lead  (ohtained  by  cvapuralionj   were  put  inloi 
fmall  Wedgcwood  cracibic  fumithcd  with  a  Hd«  aod  citcIoM 
in  a  common  carlhen-ware  crucible.     They  were  expofcd 
half  an  hour  lo  an  inlcnfc  tod  heat  in  a  wind-fumacc. 
fait  wa»  converted  into  a  very  hard,  yellow^  brittle  gta( 
Dearly  opake :  It  had  fudafned  a  lofs  of  40  pet  i,cnt.  ur  abc 
Hx  per  cau*  more  than  it  ought  to  have  lott.     On  bre»kiflg  II 
^lafs  to  piecet  the  reafon  of  this  became  obvious  :  It  contaii 
a  great  number  of  globules  of  lead  reduced  lo  the  metaJli 
Date,  fome  of  them  of  confiderable  dze.     From  thii  es] 
ment  wc  Icarn^  that  lead  is  reducible  diredty  from  the  nitf 
merely  by  the  applcalion  of  beat»  >Mthout  adding  any 
Isuilible  matter* 

I  [.     Suppofcd  firfi  Oxide, 

if  tead.         Wticn  lead  i<  kept  melted  in  the  open  air,  it  is  foon 
«»  fuppofed^fifft  ^^itjj  a  dirty  coloured   powder,  fofOierly   called    ihe  • 
ydbwoside  and  lead.     When  (his  powder  \%  healed  fufficienlly,  it  mcltii  ioto 
lie  kid.      grccnidi  yellow  glaf^  in  which  globule*  of  lead  may-  be 
lefled,     Mr.  Pfourt  has  (hewn,  that  thefe  aOie*  arc  a  mixtt 
of  the  yello^v  oxide  of  lead  with  lead   in  ti»c  meulhc  01 
Ti>ey  do  not,  therefore,  confiitute  a  peculiar  oxide. 

Neither  is  the  whiit  oii4e  of  the  French  chemiilt  rniiiled 
a  place  among  the  oxidefi  of  lead  ;  being  in  all  t-af 
more  than  the  yellow  o5<id€  combined  with  an  aci  i^ 

the  catbonic. 

But  Mr.  Froufi,  in  hU  obfervalioti*  on  tho  ConnoiJUt 
miquts  af  Foureroy,  has  mentioned  the  indliod  of  forming 
vxidQ  of  lead  containing  Icfs  oxi^tfn  than  tlie  )c^o^* 


|»rouft*»  oxiJe 
b>  boifmj  lead 
til  the  nitrtlt* 
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lead  1$  boiled  in  a  folution  of  nitrate  of  lead,  the  liquid  gradually 
affumes  a  yellow  colour,  and,  on  cooling,  depofits  cry  Hals  in 
fcales.  Thefe  cryftals,  according  to  Proud,  contain  (he  oxide 
in  queflion :  But  his  conclufions,  as  far  as  appears^  were 
formed  from  the  (ingle  experiment  related.  He  does  not  feem 
to  have  decompofcd  the  fait,  nor  to  have  examined  its  bafe. 

I .  When  100  grains  of  nitrate  of  lead  are  diHolved  in  water,  TKeexperimeBt, 
and  boiled  in  a  phial  with  a  cylinder  of  lead  (weighing  64| 
grains},  the  metal  foon  lofes  its  brilliancy  and  is  covered  with  a 
white  crud,  while  the  liquid  aflumef  a  yellow  colour.  The 
boiling  was  continued  (water  being  added  as  fall  as  it  evapo- 
rated) till  the  liquid  feemed  to  exert  no  farther  adion  on  the 
lead.  The  cylinder  being  then  taken  out  and  weighed,  was 
found  to  have  lod  41>  grains.  From  this  we  learn,  that  100 
grains  of  nitrate  of  lead  diflblved  in  water,  are  capable  of 
uniting  with  44  grains  of  lead,  or  almoft  half  their  weight. 
The  whole,  however,  was  not  dilTolved.  A  bluifl)-grey  pow- 
der fell  to  the  bottom,  and  increafed  in  quantity  as  the  cylinder 
diminifhed.  If  ihcfe  44  grains  were  oxidized  at  the  expence 
of  the  yellow  oxide  of  the  nitrate,  we  Qiould  have  a  new  oxide 
containing  much  leGi  oxigen  ;  and  it  would  be  eafy  to  aifign 
the  proportion  of  its  conftituents ;  for  100  grains  of  nitrate 
contain  66  grains  of  yellow  oxide,  compofed  of  bV-j^  lead  and 
6  J  oxigen  :  Therefore  the  new  oxide  contains  59^  -f  4 1,  lead 
and  6|  oxigen,  or,  per  cent, 

94.3  lead, 
5.7  oxigen. 

100.0 

But  it  is  extremely  unlikely  that  the  44  grains  of  lead  fhould 
receive  the  whole  of  the  oxigen  neccflary  to  enable  them  to 
diflblve  from  tlu!  oxide,  while  an  excefs  of  nitric  aciJ  is  pre- 
fent  in  the  folutmn.     Let  us  therefore  examine  the  new  fait, 

2.  When  the  folution  cools,  it  depofits  thin  fcaly  cryflals  of Depofition  of 
a  light  yelio;v  colcur:  They  have  the  tame  fweet  aflringent '^^y  cryftalt  hj 
tafle  as  common  nitrate,  but  are  lefs  foluble  in  water.     If  thefmail  iwedlei  by 
yellow  liquid  which  remains  be  farther  concentrated,  it  dcpo-*^*P*    White 
fits,  on  cooling,  fmall  needles  of  a  pale  yellow  colour,  iiot„«eL^^y  *' 
unlikeyZ/^ar  qfltad.     Their  tafte  is  fweet  and  aftringent ;  they  water. 
are  not  altered  by  expofure  to  the  air.     When  thrown  into 
cold  water  they  fall  to  the  bottom,  the  liquid  gradually  be. 

comes 


S86 


aV  T«K  OXIOBS   OP    LUAUm 


tmtkft  *nd  drpofiu  a  whtto  powdin'*    Tfit* 
doei  iT<>t  i!  '  .  IhoogU  th     '  '   :        '     '       ^:<i 

but  iht?  li  ,  .  rt**  lire  p:   ,  ^  an 

qu^iUity  ot  liic  (ait«  wiflioul  lit^'paftttcig  may  more  while  poU* 
dcr.  Boiling  water  diiroIve«  the  fatt  wiihoot  mny  fioiitaT  de> 
|»o6(iva«  Hence  I  ihiitk  wc  in»jr  coticIuJe,  Uial  Uic  white 
pciwdvr  i«  owing  lo  ihr  piefencc  o(  (bine  carbonic  acid  in  the 
cold  water,  and  thai  v\n  fait  in  ihls  rcfpcft  r^fcmbl^t 
of  icad. 

3.  Wbcn  30  gntiuH  ^„  iuc  fait  dcpofited  u^mj-fc^  a^c 

'^'  of  the  lead  hi  the  nilnitc*  were  cauliouOy  hcoLlcd  lo 

«fi««o»Tie  ami  tlicj'  mcUcd  into  a  yellow  mafs^  wfiich  weiglicd  2k5  graint, 

M  nn^cT  ptcfof'  yu^  lof»  of  5.5  grains  mufl  be  afcribod  to  acid  ai>ti  waicr. 

Uencc  llijs  fad  U  compofed  of 

8L5  oxide, 

1  ^,5  acid  and  water. 


iKMiof  audi 


100.0 


« 


Thefe  215  grains  of  oxide  being  difTolviKl  io  Ail/ie  odii, 
yielded  3A  gmin^  of  common  nitrate  of  lead  (dried  alSOO"]* 
But  .'J 3  grains  of  nii'^ate  ccntain  ilV  grains  of  yellow  oot 
which  fcarccly  difTcrs  from  the  quantity  diifolred.     From 
experiment  it  feems  lo  follow,  Lhat  the  fall  In  qneAioacoo 
only  yellow  oxide^  and  that  it  ditfers  from  common  fiitiilei 
containing  a  fmaller  proportion  of  acid.     But  it   will 
perhaps  thai  the  oxide  of  tlic  fak  abtoibcMl  ox.igcii  : 
nitric  acid  during  Hie  application  of  the  heaty  ami  was  Ibereby 
oxidized  up  to  (he  Hale  of  yellow  oxide* 
«ia1fo  the  cryf.      *•  Twenly-thfce  grain*  of  the  needle-form  cryilali  wert 
taUio.  diffoived  in  water  and  decompofed  by  carbonate  of  potadU' 

The  carbonate  had  (he  common  appearance,  and«  when  dried 
in  500^,  weighed  '21-  grain*.  But  '2i  grains  of  common  car 
bnnateconlam  about  2l|  ut  oxlile,  and  ought  therefore,  when 
d'lTilved  In  nitric  acid,  to  yield  about  'J\{  grains  of  common 
nitrate  of  lead  (dried  at  300^);  and,  upon  trial,  1  found  ihit 
lo  be  the  cafe  very  nearly.  Tlie  oxide  in  the  iicedlcbfonn 
cryAab  then  is  the  yellow  ;  for  there  h  no  ap)paret»t  courieftooi 
which,  tn  the  above  experiment,  oxigcn  could  be  drawn.  And 
if  this  be  tlic  cafe  with  the  needles,  it  inuil  be  fo  alfo  w'dh  (be 
fcaty  cryHaU  j  for  the  two  falti  are  obvioufly  the  fotxir 

S.  ^my- 


^ 


i 


OW  TBS  OXiDBt  or   LSAD.  1^87 

5.  Sixty-three  grains  of  the  fait,  partly  in  fcalei  and  ptrtly  The  oxide  of 
in  needles,  were  fufed  with  carbonate  of  potafti  in  a  Wedge-  nit  different* 
wood  crucible.     By  folution  and  filtration  a  flefli-coloured  from  the  yellow, 
powder  was  obtained,  which  was  a  mixture  of  oxide  of  lead 

and  filica.  It  weighed  55  grains ;  but  a  portion  which  I  could 
BOt  eftimate  adhered  to  the  crucible.  The  fiUca  was  obvioufly 
abraded  from  that  veflel.  Thirty  grains  of  this  powder  di- 
geAed  in  nitric  acid,  left  3|  grains  of  filica ;  of  courfe,  26f 
were  dilTolved.  The  folution  yielded  39f  grains  of  nitrate  of 
lead.  Now  S9f  of  nitrate  contain  27  grains  of  yellow  oxide, 
or  almoft  the  very  quantity  diflblved.  The  oxide  obtained  by 
this  experiment,  then,  was  the  yellow ;  of  courfe,  it  coincides 
.•xadly  with  the  preceding  ores. 

ProufPs  fait,  then,  does  not  appear  to  contain  a  d'lSt  rent 
oxide  from  common  nitrate;  but  its  new  properties  were 
owing  to  the  different  proportion  of  its  acid.  It  is  completely 
neutralized,  whereas  common  nitrate  contains  an  excefs  of 
add,  and  is,  in  hB,  a  fuper-nitrate.  But  if  this  conclufion 
be  well  founded,  Frouft's  nitrate  may  be  formed  by  expodng 
common  nitrate  to  a  heat  fuflicient  to  expel  the  excefs  of 
acid.  It  was  requifite  to  verify  this  prefumption  by  experi- 
ment. 

6,  One  hundred  grains  of  nitrate  of  lead  (dried  in  SO0^}Prouft*s  fait 
were  expofed  to  a  graduated  heat  in  a  ila(k.    Fumes  of  nitrous  ^*^^}y  ^^.' . 

'  acid  feparated  in  abundance,  and  the  fait  loft  five  per  cent,  ft^^  of  Sliinj* 
of  it«  weight.     On  increafing  tlie  temperature  the  fait  melted  ie><i* 
into  a  tranfparent  glafs  of  a  very  pale  yellow  colour.    The 
weight  of  the  mafs  was  now  reduced  to  85  grains.     Hence  it 
was  cx>mpofed  of  6S,5  oxide  and  16,5  acid,  or,  per  cent,  of 

80  oxide, 

20  acid. 

100. 
On  pourmg  wj&ter  into  the  flaik  and  digefting,  I  obtained  a 
jpellow  folution  fimilar  to  that  formed  by  boiling  lead  in  nitrate 
of  lead,  but  not  fo  deep.  A  yellow  powder  refufed  to  dif- 
iblvo  s  it  confifted  chiefly  of  the  portion  of  fait  at  the  bottom 
of  Ihe  flaik,  which  had  been  expofed  to  a  higher  temperature. 
It  was  taftelefs,  and  not  unlike  fub-muriate  of  lead.  When 
lieated  to  rednefs  it  melted  into  a  yellow  glafi,  and  loft  l^per 
scm*    It  was  therefore  compofed  of 
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M  oxide, 

H  acid«fld  water. 


mt,  and  wicb 
Cgpecfi  or  with 
4cM  of  ^id' 


em  U  diflblvcd 
1o  aitrk  aci^y 


In  habitudes  j 


conttini  one* 
ttnth  more  oxU 
gco  than  yelJgw 


100. 

Tbe  lolutton  bdfig  evftporaled,  depofited  two  fett  of 
ta)t;  one  (el  c^onli fling  or  comfnon  luimte  of  lood^  aaoilicf  fo( 
frrembtmg  thofe  obtained  by  ProuH. 

7.  From  ibe  proeediftg  delaiU  we  leafti*  that  lliere are  Ifm 
tlirtinct  Tpecicsof  nilmted  lead  :  The  firft  ti  a  ,/fc<pf r-«ar/aif «  or 
cco(atfi«  An  excefft  of  acid ;  the  fecond  tt  t»etnraJ ;  the  tiird 
confari)*  an  txceU  of  We,  and  is  of  courfe,  a  falMtttnle. 
The  tirft  l|>cci«i  iiiclu;i«M  It.  ''(tnfl«  io  al 

iuvaiieliei;  ihc  (Vct>n'J.  (  m  ibttd,  IM 

yvlHw  (K>wder  obtained  by  heating  coauaoft  oiifaia  kSh 

111.    Smm  Oxiir. 

Though  Ihh  oxidt  contalifs  a  fnaxfroum  of  oscigan,  t 
leai^e  to  introdnce  it  Here,  becaufc  the  knowtodgo  of  ttt 
poiiliofl  15  nf  ceffjify  to  enable  m  to  an;  "   ^  -n/  tfmitUat] 

It  Ytai  dilcuvefcd  by  Schecte«  Ami  >i  by  htm 

difTerlatton  on  manganefe.  When  diiurc<l  nitric  acid  b 
upon  red  lead,  the  greater  part  ctf  the  oxide  tt  diffolved,  but 
a  brown  powder  remains  behind^  which  h  not  adcd  apon  bjr 
the  acid.  This  brown  powder  is  the  brown  cixtde  of  ted. 
Pfoiift  dil'covcrcd  that  it  roajr  be  formt- d  aJfo  bv  cstlfifig  a  €«•• 
rent  of  oxi-mariatic  acid  gas  tu  paf«  tluougb  rvd  lead  hU 
pcoded  in  water, 

1.  Thi<  c*xidc  is  a  hzdelefs  powder,  of  a  fleiubfown  cobiiC|_ 
and  very  fine  and  light.     It  is  not  a^led  on  by  fulphurk 
nitric  acid.     To  muriatic  it  gives  out  oxigen,  ood  confer 
into  oxi*muriatic  add.     Oxi-murialic  acid  difTolvc^  itj 
forms  two  faltf,  tnuriale  and  hyper-oxi-muriate  of  lead, 
vegetable  acid^  reduce  it  to  the  Rate  of  yelfaiv  oxide.     F< 
croy,  on  the  authority  of  Vauquelin,  aAirms,  that  fuTpbur 
fire  when  triturated  wifh  brown  oxide  of  lead*     Wub  me 
experiment   did  not  fucceed:   I   fufpc^l,  therefOTe,  that 
Oxide  utfd  by  Vauquelin  conlairtcd  a  porltoti  of  hyper-ooti' 
fDiiriale  ot  Icsd  iiiixtfd  with  14*  ^^ 

'i.  When  100  graini  of  (his  oxide»  prrpated  from  red  l^fl 
by  nitric  acid,  arc  cxpofed  to  a  red  heat^  tbejf  lofe  tuAe  g^inP 
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of  their  weight,  and  are  converted  into  yellow  oxide:  Thefe oxide;  eafily 
nine  grains  are  oxigen  gas.     Hence  brown  oxide  is  compofed  ""S****** 
of  91  yellow  oxide  and  9  oxigen.     But  91  of  yellow  oxide 
contain  9.4  of  oxigen.    Therefore  100  parti  of  brown  oxide 
are  compofed  of 

81.6  lead, 

18.4  oxigen. 

100. 
3.  Mr.  Prouft,  from  his  experiments,  dates  the  proportion 
of  oxigen  in  this  oxide  at  21  p^  cent.  If  we  take  the  mean 
of  the  two  refults,  we  obtain  19.7.  We  may,  therefore,  lay 
down  20  per  cent,  as  the  proportion  of  oxigen  in  brown  oxide 
of  lead :  This  cannot  deviate  far  from  the  truth. 

IV.    Red  Oxide. 

Red  lead  being  one  of  the  moft  common  of  pigment,  is  un-Red  lead  $ 
known,  I  prefume,  to  no  perfon.     The  method  of  manufac- 
turing it  has  been  defcribed  by  Dr.  Watfon  in  his  Chemical 
Ejp^s,  by  Jars  in  the  Memoiret  of  the  French  Academy  for 
1770,  and  by  Ferber  in  his  Mineralogy  of  Derby  (hire. 

1.  It  is  a  taftelefs  powder,  very  heavy,  and  of  an  intenfeju  dunaersi 
red  colour,  often  inclining  to  orange.    I  have  never  met  with 

any  fpecimens  of  it  abfolutely  pure,  but  not  unfrcquently  the 
foreign  bodies  do  not  exceed  one  or  two  per  cent.  They 
confift  of  feven  grains  of  fand  and  oxide  of  antimony.  Dr. 
Watfon  found  traces  of  iilver  in  it.  It  lofes  no  feniible  weight 
in  a  heat  of  400  <». 

2.  When  50  grains  of  red  lead  are  digeftcd  in  diluted  nitric  contains  88  lead 
acid,  they  leave  12  grains  of  brown  oxide.     The  folution  eva-  +  **  oxigeai 
porated  to  drynefs^  yields  56  grains  of  nitrate  of  lead.     Now, 

56  grains  of  nitrate  contain  38.36  grains  of  yellow  oxide. 
Ked  lead,  therefore,  is  compofed  of  33.36  yellow  oxide  and 
12  brown  oxide,  or,  per  cent,  of 

76.72  yellow  oxide, 

24.00  brown  oitide. 


100  72 
The  excefs  mud  be  afcribed  to  the  imperfe6Hon  of  our  me- 
I  (liall  omit  it  in  the  calculation:  Not  that  red  lead 
Vol.  VIII.— August,  1804.  U  it 


not  eafity  de< 
compofed  by 
heat. 


3.  It  is  well  known  that  red  lead  giv 
heated,  and  that  it  approaches  to  the 
The  lofs  of  weight  ought  to  give  ui 
wliith  it  contains  more  than  is  necefTar 
oxide :  But«  upon  trial,  I  could  obtai 
this  way.  In  one  experiment  100  gra 
per  cent,  in  another  leven  per  cent, 
ro^de  in  fmall  covered  earthen-ware 
was  melted  into  a  dark-brown  tranfp 
glafs  of  antimony,  but  much  harder. 
I  found  in  it  globules  of  lead  reduced 
This  accounts  in  part  for  the  fofs  of  wei 
contrary  to  the  opinion  of  chemifts,  ths 
is  reducible,  at  leafl  in  part,  by  mere  h 
nothing  prevents  the  complete  redu6lioi 
which  it  unites  with  the  veflel  in  which  t 
I  twice  varied  the  experiment,  by  end 
crucibles  containing  the  red  lead  in  a 
but  in  neither  cafe  did  I  obtain  any  vi( 
yet  the  lofs  of  weight  was  the  fame.  1 
that  a  portion  of  lead  had  been  reduced 
through  the  oxide. 
Kbc  foluble  as  4.  The  red  oxide  of  lead  does  not 
"^'^^lucalT'**''  bining  with  acids.  Many  acids  indeed 
always  begin  by  reducing  it  to  the  (late 
fixed  alkalies  do  not  alter  its  colour,  but 
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Litharge  conlids  of  fcales  partly  of  a  golden  yellow  colour  Litharge  j 
and  partly  red :  They  poflfefs  a  certain  degree  of  eladicity. 
The  method  of  making  litharge  has  been  defcribed  by  Dr. 
Watfon,  by  Gmelin,  and  by  other  chemical  writers. 

1.  When  100  grains  of  litharge  are  expofed  to  a  red  heat,  contalni  carbo- 
they  melt  into  a  yellow  glaze,  and  lofe,  at  an  average,  four  '^^^^ 
grains  of  their  weight.     When  50  grains  of  pounded  litharg« 

are  thrown  into  nitric  acid,  they  diflblve  with  effervefcence, 
and  lofe  two  grains  of  their  weight.  The  effervefcence  and 
lofs  of  weight  are  owing  to  the  efcape  of  carbonic  acid  gas. 
From  this  we  may  conclude,  that  litharge  contains  four  per 
cent,  of  carbonic  acid. 

2.  When  50  grains  of  litharge  were  diflblved  in  nitric  acid,  and  antimony  i 
and  the  folution  evaporated   to  drynefs  and  re-dilToIved  in 

water.  If  grains  of  a  grey  powder  remained  behind  in  my 
trids,  which  proved  to  be  oxide  of  antimony.  Therefore, 
litharge  contains  three  per  cent,  of  oxide  of  antimony. 

3.  The  folution  evaporated  to  drynefs,  gave  68.5  grains  ofComp.  parts  ia« 
nitrate  of  lead ;  but  this  nitrate  contains  46.72  grains  of  yellow  ^*^'K*^** » 
oxide  of  lead.     Of  courfe,  we  have  litharge  compofed  of 

93.44  yellow  oxide  of  lead, 
3.00  oxide  of  antimony,  ' 

4.00  carbonic  acid. 


100.44 
The  fmall  excefs  muft  be  afcribed  to  unavoidable  errors  in  the 
analyfis. 

4.  Fifty  grains  of  litharge  diflblved  in  nitric  acid,  deprived 
of  its  oxide  of  antimony,  and  then  thrown  down  by  carbonate 
of  potafh,  gave  52|  grains  of  carbonate  of  lead.  Hence  97 
grains  of  litharge  (fuppofing  the  antimony  a  foreign  body) 
would  have  given  105  grains  of  carbonate.  But  97  grains  of 
litharge  contain  nearly  four  of  carbonic  acid.  Hence  we  have 
the  carbonate  formed  of  93  oxide  and  12  acid. 

In  this  experiment  the  carbonate  produced  was  too  fmall  by 
about  a  grain.  This  was  partly  owing  to  the  lofs  of  a  fmall 
quantity  of  the  powder  while  feparating  it  from  the  filtre.  As 
I  could  not  eftimate  the  lofs,  I  left  it  out  in  the  calculation, 
and  dated  the  amount  precifely  as  I  found  it. 

From  the  preceding  experiments  it  follows,  that  litharge  is  a  it  u  a  fabcvte^ 
fiib-carbonate  of  lead,  fince  it  coniifti  eflentially  of  about  96  >^^  * 

U  2  yellow 


i<a 


re«»- 


OXIPKS 

96  yellow  oxide* 
4  orboolc  acid* 

100. 
Probably  ii  vanes  lomewhat  in  the  proportion  of  its  conoid 
cnt*,  accordin';  to  circumftances :  But  all  niy  trials  w^^r**  m»t 
oq  one  parcel  ot  litJiargc,     I  have  obfcr\*eii  traces  o. 
add  alio  occatjouall)  in  red  lead^  but  loo  Ulttc  tu  ^:^^ 
weight. 

VL     Conchfiora, 

From  the  preceding  experiments  and  obf^vations  vre  ttrc 
etiliiled^  I  tlnnkf  to  draw  the  folloviriiig  conclution* : 

I.  Three  oxides  of  lead  only  are  at  prefent  kt}Oi»n.    The' 
conAitucnls  of  thefe  oxides  may  be  feen  in  the  fonowuig  labici. 


Oxidet, 

Colour. 

CcinfiituaUM, 

Lead.      \    Oxiiscfi, 

Protoxide. 

Yellow,     j 

90.5 

9.5 

Deutoxide. 

Red. 

gs 

12 

Peroxide. 

Brown. 

80 

20 

Ltiid^     Oxis;cn. 

100  4-  10.6  =r  1 10.6  protoxide. 
100  -I-  13.6  =  nS.G  deuloxidc- 
1 00  -I-  25 .    =  1 25 ,     peroxide. 
9.  The  a(he«  of  lead  are  a  mixture  of  protoxide  and  lead 
In  powder. 

3.  While  lead  and  litharge  are  combinalrons  of  protoxide 
with  carbonic  acid  :  the  firfl  it  a  carbonate,  five  fccond  ft  ful 
carbonate  of  lead. 

•  At  colour  IS  a  xtrf  ambiguous  crircnon  for  diftingtitfltutg  rae-l 
t:illic  oxides,  I  have  been  accuftooicd  for  Tome  time  to  dcttote  tiitj 
oxide  with  a  mijiimuixi  of  oxtgen  by  preilxing  the  Greek  otdimtj 
number  to  the  tenn  oxide ;  Thu«,  frotoxiiU  rfU^J  it  lod  aaited 
a  minimum  of  oxigen*  The  oxidr  writh  a  m^iximtim  of  oxigfn 
call  ftTQXtdt  t  Thut,  hr^iwn  ^xide  tf  Uad  Is  the  ffr^xidt  of  k»d. 
denominate  the  intermediaie  degrcet  of  oxidiumcrit  by  prefixing  di9' 
Grtek  ordinals  2d,  5d»  4th»  &c.  Tbot»  deufxidi  it  the  fceond 
•xtdc  of  lead,  trU9Xidt  of  cobalt^  the  tkinl  oxide  of  cebalt,  and  fo  vs. 

S  4.  Tbe 


CHEMICAL    KPFKCTS    OF    LIGHT.  29S 

4.  The  yellow  nitrate  of  Proud  contains  the  fame  oxide  as 
common  nitrate.  But  in  it  there  is  noexcefs  of  acid;  whereas 
common  nitrate  is  in  fad  a  fuperniiraU  of  lead.     In  a  (Irong      ^ 
heat  it  is  partly  converted  into  a  fUbnilrate, 

5.  Protoxide  of  lead  unit(^  with  all  acids,  deutoxide  with 
none«  and  peroxide  only  with  hypcroxyrouriatic  acid. 

6.  The  protoxide  of  lead  may  be  formed  by  combufiion; 
but  the  other  two  cannot,  and  indeed  lofe  oxygen  in  a  flrong 
heat.  The  deqtoxidc  is  formed  by  keeping  protoxide  in  con- 
tad  of  air  at  a  given  temperature :  the  peroxide  by  the  adioa 
of  nitric  or  ox y muriatic  acid  on  the  deutoxide. 


XI. 

On  certain  Chemical  EjfeSs  of  Light.     In  a  LeUer  frtm  Wn. 
Hyde  Wollaston,  MM,  f.  R,  S. 

To  Mr.  NICHOLSON. 
SIR, 

JtIaD  I  forefeen  the  publication  of  Mr.  Ritter's  '  Experi-  Introduaioo oa 
tnents  on  Light'  in  the  laft  number  of  your  Journal,*  I  would  Sit  hal^chS'* 
have  requeued  you  to  accompany  them  with  a  few  obfervations  imc«leffe£b« 
of  mine  on  the  fame  fubjed ;  not  with  a  view  of  claiming  any 
priority  in  the  obfervation  of  thofe  invifible  rays,  that  have 
chemical  eff<^ds,  which  I  believe  occurred  to  Mr.  Ritter  and 
myfelf  very  nearly  at  the  fame  time;  but  for  the  purpofo  of 
inferting  a  caution  againft  the  theory  implied  by  the  term  '^dif^ 
oxidalifig"  as  applied  to  thofe  rays. 

In  my  note  upon  a  communication  to  the  Royal  Society,f  Tbe  power  of 
which  you  did  ine  the  honour  to  reprint  in  the  4th  Vol.  of  your  torai«d*S«i»^ 
Journal,  X  I  was  careful  to  exprefs  the  power  exerted  by  the  hj  Dr.  w.  and 
mofl  refrangible  rays  on  muriate  of  filver,  in  general  terras  as  J?^^'**^**^ 
chemical,  not  merely  from  a  doubt  whether  they  would  in  other  not  confhmtly 
cafes  produce  a  correfponding  effe^,  but  becaufe  I  had  at  that  difoxidate* 
time  made  the  following  experiments,  which  proved  that  the 
fame  rays,  which  caufe  the  emiflion  of  oxygen  by  muriate  of 
filver,  occafion  its  abforption  by  the  refin  ufually  called  gum 
guaiacum. 

•  page  S14,      t  Phil.  Tnnf.  1803»  p«  379.      }  8yo.  (eriei.  p.  99. 

Mj 


^     .„...,... 

^^^  My  rcafniw  for  wiehlio!<!iiig  Ihefie  experinieiiti  at  tli»t 

^^^h  wrertt  that  ibcy  appeared  fomewhiit  irrdevint  to  the 

^^^^P  fubj(*d  under  liifcufTton.  and  ihmt  T  wan  alfo  ra  hc»(>«»  of  in- 

^^^y  crealiriji^  (heir  vatuebyaddititmul  IriaUon  other  fubHancr*.     „, 

^m      IfMbn  ^  Upon  confrlrr jng  rhc  povrer  which  thcfc  r^y*  polTrff  of  ^M 

V       lol<riaipBift4fe»|ie1l»n|(  oxygen  from  the  murtale  of  olver,  I  ihntif^ii  it  not  iM 
^Stf^ni!*  portible,  that  \Uett  niighl  be  more  Irutlt  than  1  hurl  been  ac- 
^K  ruftomcd  la  fitppofe,  in  the  popular  oblcrvattcm  that  the  (im 

^^^^^^  has  a  Icndcncy  to  cxlinguifh  lire,  as  the  fain«  rays  ra^t  Ifr 

^^^^^^^  lard  cnnibuRion  by  oppofing  (he  abfofptioin  of  oxyi^ra.     Ae- 

^^^^^^^  cordingly  I  nriad?  various  cxpcrtincrntf  on  diffcrvni  fubftanceiiii 

^^^P  m  {iai<?  of  (iov\:  combuflion,  bui  wtihout  any  appafeat 

''  firmaiion  of  llial  hvpulhcfis, 

Ugbt  <K  Mar  I  ajfy  tried  ibe  aftion  of  light  on  feveral  vegetable  Uae 

JJ^*  *ig«*b;t  *  '****"»  which  are  known  to  be  affc?aed  by  urn'on  with  o) 
Iteetj—  and  upon  llie  fame  colour*  prevloufly  reddened;  bai  oti 

alio  i  did  no<  fuccccrj  in  producing  any  elfcd  ai  either 
arv  of  ihc  prifmatic  fpcdrum. 

Atlcr  failure  of  ihffe  endeavours,  I  bad  rccourfe  to 
com,  ^thich  I  had  long  known  to  acc^uire  a  green  colour  I 
cxpofttfc  (o light;  but  that  the  prefence  of  air  U  alfo  rrqitil 
for  thin  purpofe  I  had  afcerlainrd  in  I  he  following  manner. 
Two  platf«i  of  g'afs  were  heated  « ith  a  fitiall  piece  of  | 
cum  inlerpofed,  and  thereby  cemented  together  in  their 
lers  for  a  rirtubr  fpace  about  l|  rnch  diameter.      In  lUh  /It 
they  were  expofed  liir  fcvcral  weeks  during  fiimmer  to  (he  li 
without    the    rmjUcft    aotiut-nt    iilLcraliun  m  tfji-  •  oL 

guaiacum. 
wbrn  the     The  plates  were  tlicf)  T^^K.Div  kparaictii   uhd  a?  tin 
•cc«rs|    Ijq^j,   fimilarly  coaled  with  a  poition  of  the  fitju  tkdhi 

their  furfaccs,  one  of  ihem  wa»  prclcrved  fof  cM^mparinin  ti 
dark  place,  where  it  had   free  acccf*  of  air  alone,  whiJc  t| 
oilier  was  again  expofed  uncovered  to  (hemid>day  ftm. 
The  Ifllier  wa*  in  five  mfnules  perceptibly  renHrf<?fJ 
and  in  a  few  hour*  had  acqnired  the  full  colour,  which  ti  (ectDf 
capable  of  receiving;  but  the  former,  in  the  coarlc  of 
monthx  that  ii  was  kt'pl  confined  from  the  light,  fecmed  ootl 
hjve  been  difcernibly  allcred. 
Theprtfmitle  Stncc  by  later  expcriinc«t<i  il  appeared  probable,  that 

tuawflktTlh  w  whole  of  the  fun%  rays  were  not  aaive  in  thii  proocf*,  wit 
•»hcihcf  all  ih^   view  to  deLcfmitic  on  what  part  ol  them  the  cffed  cnght 

nyt  were  tffttt- 

ive  or  liu  coji,*  •  r 


Tri*1  ci  f  luta* 


No  thangt  Hf 
felar  riyi  with 
ant  air* 


^t  wai  ifTtft 

el  in  6ve  nu- 
nuie»  by  the 
Boon-day  fit  a. 
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pend,  I  diflfolved  foine  guaiacum  in  alcohol,  and  after  having 
waOied  a  card  with  the  tin6)ure,  I  expofed  it  for  fume  time  to  , 
different  parts  of  the  common  prifmatic  (^edrum,  but  with- 
out producing  any  apparent  change.  It  therefore  became-nc- 
oeflary  to  tiave  recourfc  to  other  expedients  for  increaiing  the 
power  of  the  fpeflrum. 

Over  the  furface  of  a  lens  7  inches  in  diameter,  was  paOed  A  bioad  convex 
a  circular  piece  of  paper  having  its  radius  ^  of  an  inch  lefs  '*'"„''^"'^,,  . 
than  that  of  the  lens.     I  hadconfequently  remaining  uncovered  a  narrow  ezte- 

a  prifmatic  annulus,  correfponding  in  the  length  of  itscircum-  '■*°'"  ""K»  8»vc, 
r  .  I-      !>^-      I        1  r  -1  L     .,  1      at  pleafure,  ac- 

ft-rence  to  a  prilm  22  inches  long,  fo  arranged  by  its  circular  cording  to  the 

form  that  any  one  of  the  colours  might  at  pleafure  be  brought  to  diftancc,  a  fbcal 
a  focus,  or  the  fpedtrum  might  be  received  as  a  ring  of  any  di-  ^JJ^^^   w  en^n 
ameter  required,  by  mere  variation  of  the  dif^ance  of  the  lens,  annular  ip«c- 
At  fliort  diflances  the  exterior  margin  of  the  fpedrum  of  courfe  ^""'  *** 
was  red,  and  the  violet  within.     The  focus  of  brightefl  illu- 
mination was  at  24-^  ;  at  greater  diflances  the  fpeftrum  again 
became  an  annulus  witli  its  colours  in  an  oppofite  order  to  the 
preceding,  having  the  violet  on  the  exterior  margin. 

With  this  apparatus  the  cffedi  produced  on  muriate  of  fl I  ver  Muriate  of  filver 

i$  much  accelerated.     At  diflances  fliort  of  221  inches  a  ring  ^^J^^^^l  ^ 
1         •  ....T  -1         f     1  I  \    r  «     "  affcfted  by  thefe 

IS  produced;  at  22^  a  circular  dark  coloured  ipot;  and  at  cv»ncentiated 

about  23  inches  appears  to  be  the  focus  of  thefe  rays,  as  the'^y'> — 

fpot  is  then  fmallefl ;  at  23|  it  is  larger,  at  24^  it  again  be* 

Gon^es  a  ring  fliaded  to  the  center;  and  at  24'^,  (unlefs  the 

paper  ha'i  been  wcttcdj  tii^  center  remain*  compleally  white 

iJiough  flrongly  illuminated.     I  have  not  however  been  able  in  but  not  reftored 

^ny  lituation  to  reftore  the  white  colour  io  muriate  of  filver,*®  *^*^"*'** 

^fter  it  has  »)nce  l^een  Hi>g<v1,  however  (lightly,  by  expofurc  to 

the  moll  refrangible  rays. 

The  experimt^nts  on  guaiacura  neverthelefj  will   prove  dif-  Guawcum  wat 
linaiy,  that  the  powers  of  the  two  extremities  of  the  fpe£lrum  ^yf,^  ^^ 
are  not  only  different,  bat  oppofite  in  their  chemical  efTecls. 

A  fufficient  quantity  of  papier  having  been  tinged  with  the 
folution  of  guaiacum,  was  cut  into  ('mail  pieces,  loin- of  which 
were  expofed  to  the  fun-diinc  tiil  reiuicred  compU-aily  green; 
the  refl  were  kept  confined  from  the  light  till  taken  out  for 
fach  experiment. 

The  firll  emieavour  was  to  afcertain  the  focal  defiance  of  At  a  Aort  focal 

Ihofe  rays  which  gave  the deepr  ft  colour  in  a  given  time;  and  '^'^^•^""(nMncly 
"^  .  .  ■        ot  rays  i;i.  it  rc- 

\i  was  found  to  be  about  23  inc!ie>  diflant  from  tho«iens.     At  fr4r((bie)  the 

wjs  producedj-iM 
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(faorter  diAanres  the  furface  coloured  w&f  tarf^efi  bnt  to  tlie 
fame  time  paler.     At  2'2\  a  green  ring  was  formed^  haviog  itf 

center  wJihout  colaur. 

When  the  ^uaiacufn  wa«  expofed  at  diftanres  gretlcf  1km 
2S  or  23^,  lite  furface  coloured  wa«,at(b  larger,  but  miick 
paler  than  at  equal  (iidaiicet  (hurl  of  the  foetid ;  inromucli  flat 
at  24^.  which  correCpond*  wilK  (he  principal  focai  of  iltann^ 
Italton,  little  or  uo  effi^'l  was  prodaced  in  the  fpace  of  ime 
minntc,  *»h»ch  wa*  the  liroe  employed  in  other  cupertmefii 
It  wat  manifcfl  therefore,  that  the  chemical  effed  of  (he 
t^fVanj^ihle  rays  (which  u en- row  diver         '  *'       ft 

wa^  in  this  filuation  courtleriidcdby  ail  I 

powerful,  of  the  mofl  refrangible  (hot  yet  arrived  at  limt  fo* 
cur;)  and  a*  it  appeared  probable  that  the  power,  which  couM 
in  one  inflancc  prevent  ddcoloration,  might  alfo,  when  dal/ 
applied,  remove  the  fame?  c  r  it  had  been  pn 

At  4  Umftr  focil  J  ^^^^  cs|Kjrt*d  to  the  cottdciii  um,  at  various  di 

ii^iucc  (tMitieiy  from  the  lens,  porlions  of  the  paper  that  had  been  pfwriiwflf 
fn^cihic)  *Hc     rt'ndcrcd  uniformly  green.     A  fccond  locuf  was  now  ftHimi  U 
the  ditlanco  nearly  of  25J,  in  which  the  green  coloar  wa» 
conipleutly  removed,  and  the  gualacum  reflored  (o  its  pale  yti* 
low  colour* 

It  ii  unneccflary  to  defcribe  minutely  the  confequencet 
fulling  from  variation*  of  Jhe  diflancc,  a*  the  eflV' 
inftance  rtere  neceffarily  the  counterpart  to  the  p; 
the  circle  of  )ellow  wa*  larger,  when  the  paper  wai  placed 
a  greater  diftance  from  the  lcn«,  and  at  the  diftance  of  2.^  J 
center  remained  green,  furroundcd  by  a  yellow  ring,  corl 
ponding  nearly  to  the  red  and  orange  interior  margin  of  the 
annular  prifmalfc  fpeCifum, 
In  c*rt.<mic  acid  The  fartve  ex|>rrijnenl»  being  aftcrwardi  repeated  in  c«r- 
gjit  the  d*foxidi-  bonic  add  ga*,  only  confirmc<i  the  opinion  before  entrriaincd, 
of  tiie  cauro*<  to  wliirh  the  changc^i  of  colour  ivcro  owing,  but 
afforded  iiitle  additional  infurmation.  In  thii  gat  ibc  guaia- 
cum  coul5  noibe  rendered  ^jreen  at  any  diftanre  from  the  U 
but  was  fpi-edil)  ftftorcd  Irom  green  to  yellow  byevpolore 
the  fncu^  of  red  rays. 

Since  the  removal  of  colour  was  obferved  to  take  pli 
the  fi(u8tior?of  ihu  principal  lif>cni  of  heat,  it  feemed  dcf 
to  ifceriain  whether  the  pri^fence  of  light,  or  thecircunBl 
« P'^^  pf  (adiatmi  had  any  iiulucncc  iu  promoting  this  cf«^ 
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piece  of  paper  was  therefore  flained  with  guaiacum  and  aAer 
being  rendered  green  by  eipofure  for  a  fufficient  lengtfi  of  time 
to  lights  was  preflTed  on  its  poflerior  furface  with  a  filver  fpoon 
previoafly  heated  over  the  flame  of  a  candle ;  and  the  green 
ooloar  was  thereby  as  eflfeAually  removed,  as  in  the  focus  of 
iblar  heat. 

The  lad  experiment  may  poffibly  appear  to  have  been  un-  Radiant  ibiar 
neceflary ;  but  until  it  is  explained  why  the  heat,  that  accom-  ^y^"*^!*** 
panies  the  fun's  rays,  penetrates  the  fubftance  of  tranfparent  bcdiet  j  cufinary 
or  femi-tranfparent  bodies,  while  the  radiant  beat  from  a  fire  "<*>«tionfc«df 
has  fcarcely  power  to  enter  even  the  mod  tranfparent,  but 
principally  fcorches  the  furface,  and  is  thence  (lowly  conduced 
into  the  interior  parts:  no  degree  of  caution  upon  a  fubje£t  fo 
imperfedly  underdood,  (hould  be  deemed  fuperfluous. 

I  remain.  Sir,  &c. 

W.  WOLLASTON.  . 


XU. 

IBuJtratioru  qf  Mr.  Dahon*»  Theory  rf  ike  Confiitution  qf  Miitd 
Gafes,  In  a  Letter  from  Mr,  Wm,  Henry, q/*  Manchejter, 
io  Mr,  DaUon,     Communicated  by  the  Writer.^ 

ToMr.  DALTON. 
Dear  Sir, 

XN  the  5rd  enunciation  of  a  new  theory,  it  ts  not  unufual  Caufet  wby  a 
that  fome  links  are  omitted  in  the  chain  of  reafoning,  which  "*^  j**?!^  ^"^ 
led  to  its  formation;  and  thus  the  dodrine  fails  of  that  ready  duce  conviflSaa 
and  general  acceptance,  which  immediately  follows  its  mote*^ 
^di(lin6t  development.    Such  an  omiffion  appears  to  m|ftfi  have 
taken  place  in  your  Theory  of  the  Conflitution  j|^fixed 
Gafes;  for,  according  to  your  own  candid  confefii6o»  feveral 
perfons,  verfed  both  in  chemical  and  mechanical  fcn^ce,  have 
'declared  their  inability  fully  to  underftand  the  fcope  of  the  by* 
pothefis,  and  confequently  to  judge  of  its  merits  or  defeds« 
In  the  difcuffi(>p8  alfo,  which  took  place  in  this  Society,  on 
jour  feveral  papers,  the  doctrine  was  oppofcd  by  almoft  everjf 
ember  interefled  on  fuch  fubjeds,  and  by  no  one  more  fire^ 

•  Read  befort  the  Mancbeftcr  Society.  -^    -"  ^   . 
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nnonfly  than  myfelf,  Subfeqacnt  atleniiofi^  lioweper«  Co 
cviJ«fnc«s  of  the  tiieury,  and  OitI  morts  ibe  refalii  of  rxprfi- 
ments  whidi  were  made  tinder  tmprcflions  very  an&vQitrable 
In  ihc  hyputhefi^,  have  fat  lifted  tne  that  the  oppoiitioo  to  il 
arofechicOy  troin  an  iinperfe^  comprchrnfinn  of  ihe  stg^umcnl; 
and  that  your  theory  is  far  beltur  adnpted  titan  any  farmer  oae, 
for  trxplatning  the  retaiion  u(  mixed  gafct  to  each  oUiert  ami 
cfpeciAlly  the  connexion  between  gafe^  and  waler. 

The  diUini^-j^lhing  principle  o(  your  doclrme  I  mppreljcnd 
to  be,  ihal  mired  g^fi^  neiihcr  aUra^  nor  repei  otrA  othrr,  wd 
tfttit  cTfTj/  ga*  14  at  a  vacuum  to  nery  other  gat*  It  i&  not  ny 
intention  to  recapiiulate  your  proofs  of  Ihi*  pufitjon,  but  merely 
loaJd  to  ibern  the  evidence  oi  a  few  ?  rh  have 

fed  tome,  and  which  flrongljr  lend  i\  the  fAtria, 

do  A  on. 
nccpfciiTt        From  a  fcnei  p1  experiment*,  winct'  i   communit:: 
h<jdi«  wrer      j^p  1^^     j  s,»eietv,  and  which  appeared  in  their  Tranl 
ukail'y  ir.  i^uan-  tor  1303,  h  may,  I  ihink,  he  (a(ely  inferred,  that  the 
ticiec  »» tht         of  gafea  to  water  h  altogether  a  mechanical  one;  far  the 
cnt  !»<«'»  do  ""t  tily  abforbed  follows  exadly  the  ratio  of  titc  prctrurc.     If  ll 
frtU  fKhcKher  ^j  ^.^  ^^  Qiewn  that  a  gas,  abforbed  by  water,  ii  nol  rtfai 
IrevfBC cfk^ipe.    '*^  *^*  place  by  an  almofphere  of  any   other  gas,  we   (hall 

furniQtud  with  a  (Irong  prefuroplioQ  that  di£x' rent  gafes  do  oo( 
gravttale  on  each  other, 
CarboDlcackl  |ii«  well  known  that  water  may  be  charged  with  il<  own 

^«it>  vraftr  e«-   j^^jj^    or  rather  more,  of  carbtmic  acid  gac,   under  a  rtrefrure 
■wfpbere*  of  30  inches  of  mercury.     The  ga^,  Ihus  abforbed,  i$  retair 

fo  long  as  the  water  is  pref'-*rved  from  conta^  with  any  oli 
ga<;  but,  when  expofed  to  the  atmofphere,  the  car^ 
gas  rapidly  efcape*.     Now  thi^  efT'd  can  be  only  ai 
one  of  two  caufes,  I  ft,  the  aflinity  of  carbonic  acid  for  a(iit< 
pheri^llr  may  furpafi  thai  of  il«  afHnily  for  water;  or,  2t 
the  air  of  the  atmofpherc  doe*  not  prefs  on  the  ga«  m 
water,  which  is  therefore  placed  under  finiiUr  lirrumflADC* 
as  if  expofcd  under  the  exhauHcd  rccrjvcrof  an  air-pampi. 
Were  the  firfi  explanation  the  true  one,  Il  might  be  cxpe< 
that  equal   quandties  of  varioo*  gafci  would  dclach  di^et 
quanliliti*  of  cart>oiuc  acid  fiom  like  volumes  of  impregnat 
ottfe  no  differ-  water;  bccaufe  the  afllniiics  of  ihefe  gafcs,  as  in  all  other 
©f  chemical  affinity,  differing  in  force,  would  occadon 
combtJiiQjpMiih  diift;r«nl  quantitie«  of  carbooic  acid^  and 
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certain  order.     But  on  making  the  experiment^  with  all  th« 

attention  I  could  bellow,  this  did  not  prove  to  be  the  fad : 

for  fimilar  meafures  of  impregnated  water  gave  up  equal  bulks 

of  carbonic  acid,  to  lilie  quantities  of  all  the  different  gafes. 

The  reverfe  of  this  fad  alfo  occurred  to  me  in  the  courfelfcarbonkMtA 

of  a  feries  of  experiments,  to  which  I  have  already  referred;  ***  *"'**'*  *"* 

1        .         .     .  r  ...,..,         mother  gai,  cha 

VIZ.  that  the  admixture  of  common  atr  with  carbonic  acid  gasabforpdon  by 

diminifhes  confiderabl)'  the   proportion  of  the  latter  gas  taken  ^*^  " 

up  by  water.     Thus,  when  20  meafures  of  pure  carbonic  acid  ^ty  ^f  the 

gas  are  agitated  with  10  of  water,  at  lead  10  meafures  of  gasbonic  acid  and 

are  abforbed.     But  from  a  mixture  of  20  meafures  of  carbonic  "^^^  ©f  the  »■• 

acid  with  10  of  common  air,  10  parts  of  water  take  only  6  of 

carbonic  acid.    That  chemical  affinity  between  the  mixed  gafes 

is  not  the  caufe  of  the  diminilhed  amount  of  abforption,  is 

perfedlly  clear ;  fince  it  is  indifferent,  as  to  the  efied,  what 

|[as  is  added,  and  the  proportion  alone  influences  the  refult. 

The  effed  is  therefore  to  be  afcribed  to  the  diminiflied  denfitjr 

of  the  fuperincurobent  carbonic  acid  by  mixture  with  another 

gas;  and  the  prelfure  of  gafes  being  diredly  as  their  denfity, 

and  the  quantity  abforI)ed  by  water  being  as  the  preffure,   the 

abforbed  carbonic  acid  roufl  neceflfarily  quit  the  water.     This 

efcape  continues  till  the  carbonic  acid  above  the  water  has  a 

denfity  equal  to  that  in  the  water,  and  no  longer. 

Previoufly   to  my  acquiefcence  in   your  theory  of  mixed  Wttw  hat  a* 
gafes,  I  undertook  an  extenfive  feries  of  experiments,  with  »  JittaflSoo  atia 
view  to  afccrtain  the  order  of  affinities  of  gafes  for  water,  the  gafea* 
But,  after  a  great  variety  of  trials,  made  with  all  the  accuracy 
in  my  power,  I  could  difcover  nothing  like  a  feries  of  elective 
attractions.     Each  gas,  it  was  found,  difplaced  every  other, 
and  reciprocally  was  difloH^ed  |^y  them. 

It  may  be  urged  againft  tlie  dodrine  of  the  non-gravitation  The  flower 
of  gafes  on  each   other,  that  from  water  '"Jp^'cgnaled  with  Jj^^j^*** 
carbonic  acid  gas,  and  expofed  to  the  atmofphere,  the  gas  pofed  to  the  ac« 
ought,  on  this  principle,  to  efcape  as  rapidly  as  under  an  ex- '°**'P*'*?,*""" 
baufled  receiver.     It  mufl  be  remembered,  however,  that  the  vacuum  arUce 
efcaping  gas  conflituies,  by  admixture  with  the  air  of  the  at-'"*?*  '*'\J^1:^ 
mofphere,  a  gas  of  dimini(hed  denfity,  but  ftillof  fuch  denfity  of  the  fuperim- 
as  to  retard  the  efcape  of  farther  portions.     All  that  the  air-  €tt«bent  fas. 
pomp  effects  is  to  remove  tbefe  as  faft  as  they  are  liberated. 

There  are  various  fads,  fatisfadtorily  explained  on  this  doc*  Paas  expluBeA 
trine,  which  are  irreconcilable  to  any  former  hypodieiis.    Of ''^  ^*^«««'« 

thefe*  ~'^' 
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Ihefe  I  (hail  m«nlion  only  s  fevr ;  fince  (he  theory  wtif  recetri 

from  ^oarfelf  all  the  elucidilicm  thai  Us  efbbtifhiDefii  can  ie> 

ijoire. 

U|hc  »nA  hetvy      1 .  If  each  gii  be  a  vacaum  to  every  olher^  a  be«Ttcr  gu 

ihoutd  afcend  into  a  ligbtcr  one,  without  the  frid  of  igtt»tJOd; 

and  on  the  contrary  a  lighter  one  IbotiJd  defcscDd  iolo  a  bcarier 

one.     That  this  U  adually  the  fa^  and  under  ctrcnmfiaiicti 

vrrj  unfflvourabfe  to  their  mixtaiej  your  own  expcrunciit* 

have  fully  proved. 

Svl^kwcc  tdcei     ^.  The  h^potheftt  explainf  mhy  fulpboret  of  |»o(aQi  wtfb* 

i^Ijutol'^  draw*  oxvgen  from  the  air  without  agitatfott,   ar  " 

placed  at  the  top  or  at  tlie  bollom  of  a  jar;  for  it  a< : 

abforbed  gas  were  the  only  one  prefenl  rn  the  veHc!. 

Abrortuble  jife*      S.  It  explain  I  why  the  laft  poitions  of  com  mon  air  are 

«jipc  the  bft      pjjjiejj  frora  wa<cr  by  carbonic  acid,  and  other  abforbable  eifd 

port 'ont  nf  com- '^  '  _  * 

For  ihefe  gafes  a£l  as  a  vacuum  to  the  air  contained  in 
water,  which  moft  thcrefofe  uecefTarsIy  qail  its  place, 
folves  alfo  the  problem  how  to  expel  completely  uny  gai 
water  ;  for  to  rffe^l  this,  the  water  rouf!  fucceffivety  be 
tated  with  portions  of  fome  other  ga«  of  the  grealeHatt 
purity*  Thus  lo  cjcpel  almofpheficalair  entirely  from  water. 
It  may  be  agitated  with  pure  carbonic  acid  gac ;  but  as  the  0- 
berated  common  air  prelFes  on  that  remaining  in  the  wat^« 
acc'orhn;;  toliie  proportion  tl  bears  lo  the  fuperiocumi 
bonic  acid,  the  gas  thus  employed  raufl  be  removed, 
and  puru  portions  ufed  in  fuccelTion. 
ft  tnethod  of  4.  By  appl)ing  the  fame  general  law,  >*e  are  laugin 
imprcgnAOng  ^g*^^  jj^^  highcft  attainable  impregnation  of  water  with 
'gat»  There  could  be  no  difficulty  in  arcomplifhing  this  obj< 
if  the  ga%  and  water  were  UmIi  abfulutely  unconiamiftatcd 
admixture  wrlh  other  gafe^;  but  when  pare  carbonic  acid 
agitated  with  water,  alraofpheriral  air  is  cKtficated,  whi 
mingling  with  the  carbonic  acid,  lefTens  its  denfily.  To 
viate  thi»  difftcully  at  much  as  poHible,  a  quantity  of  water« 
be  impregnated  fully  with  carbonic  acid,  tliould  be  agilil4 
with  fevcfaj  iuccelEvc  portions  of  the  purcft  poCGblegai. 
onabforbed  refuluum  Oiould  alfo  be  very  large,  in  order 
the  carbonic  acid  may  bear  a  targe  propoftion  to  other  aervfo 
fubilance*:  arcident.^Uy  mixed  with  it. 

Theft*  are,  rioahlJeC*,  only  a  liew  of  ihe  pbrnr.mcn.'),  to 
tspianaiton  of  whJch  your  theory  may  be  fuccefifully  app!i< 
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tod  I  confidently  expe£t  that  many  fads,  hitherto  referred  to 
chemical  principles,  will  be  brought,  in  confequence  of  your 
difcovehcs,  within  the  pale  of  mechanical  philofophy.*  ^ 

I  am.  Dear  Sir,  ^ 

Your'i  verjr  truly, 

WILLIAM  HENRY. 
Manekefier^June  20,  1 804. 


XIII. 

On  the  l)iJUjfpearance  qf  Oxigen  and  Hidrogen  &ver  Water,  at 
the  Heat  of  the  Atmo/phere.    By  T.  S.  T- 

To  Mr.  NICHOLSON. 
SIR, 

mOME  months  ago,  I  read  in  your  excellent  Journal  an  ac-  Slow  aWnrptio* 

count  of  an  experiment,  which  tended  (o  fticw  that  oxysre^  ff  o****"  *"** 
1,1  r  «  .1  1  .    hidrogen  over 

nous  and  hydrogenous  gales,  when  mixed  together,  and  al-  water. 

lowed  to  remain  over  the  furface  of  water  for  a  Jong  time, 

ipontaneoufly  united  and  formed  water. 

Having  long  been  accu domed  to  confider  a  temperature 
confiderably  higher  than  that  our  atmofpliere  ever  attains,  ne* 
ccflary  to  this  union,  I  was  naturally  led  to  inveftigate  thit 
phenomenon ;  and  for  that  purpofe  undertook  the  following 
experiments : 

1 .  I  prepared  oxygen  gas  fromJilack  oxide  of  manganefe, 
by  means  of  concentrated  fulphuric  acid,  aided  by  heat,  and 
in  order  to  render  it  more  pure,  I  wa(hed  it  well  with  milk  of 
lime.  I  prepared  likewife  a  ifuantity  of  hydrogen  gas,  by 
paffing  a  few  drops  of  water  through  a  gun-barrel,  filled  with 
iron  filings,  and  pafled  through  the  body  of  a  fmall  furnace,  I 
introfjuced  nearly  equal  quantities  for  both  gafes  into  a  bell« 
glaft  jar,  placed  on  the  ftielf  of  a  common  pneumatic  trough, 
wbieh  flood  in  a  room  without  fire,  and  almofl  without  light. 
The  mixture  was  fuffered  to  remain  in  that  fituation  for  about 
hwe  months;  at  the  end  of  which  time,  the  volume  of  the 
gafes  had  diminifhed  j. 

*  At  the.author  had  not  feen  Mr.  Dalton*8  fetter,  publifhed  in  our 
laft  number,  at  the  time  when  thefe  iliuArations  were  written,  be  hat 
'aiemioned  a  few  circumftancei  contained  in  the  letter. 
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7,  On  rra<1ing  the  account  above  alluded  to.  tt  cicctirred  io 
me  thai  it  wa«  podiblc,  that  thit  <itminui*ton  in  bulk*  nv^ht  hare 
arifeQ  from  a  partial  abforptioo  of  one  or  of  bcuh  gafet^  b^  ibe 
watt^r  of  the  troogh.  In  order  to  afcertam  this,  I  introduced 
like  praporlions  of  both  g.ifeK»  into  a  jar,  placed  in  a  izicrni> 
rial  trou^^hp  which  wa*  in  ihc  fame  ronin  wiih  the  other  j 
after  fatferin|^tht«  experiment  to  continue  a»  long  as  the 
I  lound  titaiof  12  cubic  inches  of  both  gafia  introduced  ii 
the  jar,  3|-  had  difappeared;  bat  I  could  fcarcely  percett 
any  rouilture  on  the  fides  of  the  jar,  owing  to  the  fault  qi 
lily  of  water  which  bad  been  formed. 

Tlie  decreafc  in  volume,  in  thefc  eicperiments,  could  not 
owing  to  any  condenfatiim  of  the  gafes.  by  the  cootnefi  of' 
the  furroumling  air;  for  I  jound  that  il  took  place  gradually^ 
and  the  mixtures  were  made  in  the  beginning  of  January^  ^''^l 
flood   till   the  end  of  May;  confcqucnily  there   fiiould  have 
been  rather  an  incrcafe  than  a  decteale  in  balk^   tf  the  teio*     , 
perature  of  the  air  was  the  caufe. 

The  rt'fiduary  air  eoniittned  in  the  jars,  flill  conitfted  of  ox« 
ygen  and  hydrogen  gafes ;  for  when  received  into  a  phial,  oaj 
the  application  of  a  hghled  taper,  a  Hnart  expladon  took  pi 
and  the  fiden  of  the  phial  grew  dim.  On  adding  fufpharet 
lime  to  another  portion  of  the  refidue,  a  rapid  ab(orplion  of 
ihe  oxygen  gas  touk  place,  and  hydrogenous  gas  was  left  be- 
hind. 

From  thefe  fafis  we  may  fairly  conclude,  that  the  dccmff  i 
in  volume  was  owing  to  the  fpontaneous  cotubination  of  tbe' 
two  gafes  to  form  water.* 

T.S.T. 
Orkney,  June  QOth,  I80<l« 

^  It  deferves  to  be  confidered  whether  the  abforption  of  tbi 
purer  Rafes  within,  and  the  cfcape  at  ihe  furface  of  the  water <af| 
pofcd  to  the  atmofphcre,  according  to  thcdoftrinc  ezptained  io  Mr* 
Henry's  paper  (page  291 )  miy  not  have  occaiioned   the  d<rfic»eiicy» 

W.N. 
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OK  TRB   DEATH   OF   MR.   HVMBOLDT#  '503 

XIV. 

Letter  f ram  Dr,  P.  A .  N  b  m  n  i  c  u ,  exprejfing  Doubt*  with  regard 
to  the  Death  qf  the  ceUbraUd  Hutnboldt, 

To  Mr.  NICHOLSON. 
SIR, 

Hamburgh,  June  29,  ISO^,    » 

JL  OUR  Journal  of  Natural  Philofophy,  &c.  June  I,  1 804,  In'l^'T  wa- 
page  72,  mentions  pofitively  the  death  of  Mr.  Humboldt,  jeatW  Mc 
which,  as  we  had  here  in  Germany  no  other  advices,  I  irome-  Humboktu 
diately  communicated  to  my  countrymen  through  the  channel 
of  our  newfpapers.     There  are  however  in  Germany,  as  well 
as  in  France,  many  doubts  about  the  validity  of  the  faid  notice, 
and  many  obje£tions  made.     Having  quoted  your  Journal,  as 
above-mentioned,  I  Hiould  be  very  much  obliged  to  you  for  a 
more  circumdantial  and  pofitive  account  of  this  report  of  Mr. 
Humboldt's  death,  with  the  day  of  his  deceafe,  and  the  way 
by  which  this  notice  reached  England,  &c.  which  as  foon  as  I 
liave  received,  I  will  inftantly  make  public,  in  order  to  main- 
lain  that  credibility  your  valuable  Journal  defcrves. 
I  am,  Sir, 

Your's  njoft  refpe6tfully, 

P.  A.  NEMNICH, 
Licentiate. 

Exlr^itdu  Publicise. 

Paris,  20  Juin,  1804. 
VOTRE  feuille  da  ce  jour  contient  &  Particle  de  Hambourg  Extna  IfoatiM 
la  nouvelle  de  la  mort  le  Mr.  de  Humboldt.     II  m*ell  permis  ■^**™'"*** 
d'en   r^voquer  en  doute  Tauthenticit^,     et  de  rafTurer  let 
amis  des  fciences  et  de  I'huroanit^.     Je  fais  pofitivement  que 
Mr.  Guil.  de  Humboldt  k  Rome,  a  re9u  de  fon  freredes  lettres 
datives  de  la  Havane  du  28  Mars,  dans  lefquelles  il  lui  mar- 
quoit  que  fuus  12  jours  il  fcroit  rendu  d  Charleflown  d'ou  il 
s'embarqueroit  de  fuite  pour  le  Havre,  et  qu'il  comptait  6tra 
^  Paris  avaot  la  fin  de  fuin.-«*La  nouvelle  eft  done  plus  que 
douteufe  et  nous  pouvons  efperer,  que  le  fort  ne  fe  feroit  pat 
£iit  un  jeu  cruel  de  rendre  vain  le  d^vouement  fans  homes  et 
las  nobles  efforts  de  1'  illufire  voyageur.    (Sign^}  Mendelflbho. 

S  Bttroa     . 
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OV   TlIC   OMAtm   Of   UK.   SOUtOtOT^ 


YOUR  number  of  Ihii  day  contain*  under  ihe  article  Ham- 
burgh^  an  accuunt  of  the  Uisath  of  Mr,  d^  HumboldU  I  fcaw 
reafunn  to  d«mbt  the  authentidty  of  thn  artlde,  and  to  en- 
rouragc^  ih'?  friend*  of  fctence  and  of  humanity,     I  k.novi'  p[>- 

li lively  it»at  Mr.  William  dc  Humboldt  received  from  fciibro- 
|bi*r  lettcri^  ilaled  fr«nj  tlic  Havannali.  of  the  2Sth  Marcb^  in 
whicb  ho  iiihirtni  lum  that  in  twelve  day i^  be  llioijid  g^io 
Cii«fleflov«i  »nd  cmWk  ibr  Havfe»  with  the' expeSaiiun  of 
If  nv^ii|{  m  l-um  be i ore  1  be  end  of  June,  Your  article  ofneirs 
i«  thcrcfiire  more  than  doubtful^  and  we  may  hope  liiat  ibd 
co4irf«  ©f  events  have  not  be*in  fa  unravoaraye  as  to  reodtf 
Ihc  uuttmiled  facri£ces  and  efiurts  of  this  Illuilitom  tnivd]a«f 
«*o  ufe  to  fockty. 


«   * 


Dr.  GfhbaF,  the  aatftor  of  tlie  note  in  qiieftion,  wi!f, 
fici  doubt,  h^Tti  thr  goodacf^  lo  meDiioD  his  aaihofit)>  when 
be  ftci  ihh^  W.  N# 


C^  /Vom  the  ejttrmrdimfy  Nurnhtr  qftaluabU  C^immuniGaiisni 
tfits  Month,  (every  one  vf  the  Articles,  but  thofi  of  Gat 
'Lvi  s%\c  and  Baktholdi,  being  original  J  it  has  been  aecef- 
Jury  to  pojlpone  an  excellent  Memoir  on  Hamfs  Syftein,  by  tk 
/ibbe  Briel,  and  a  Paper  ityJE^ 0«  on  the Conqputaiion  qf  TaUa 
of  Squares  and  Cubes,  both  which,  andjbmc  Abridgements  aid 
Collections  of  interring  Matter  from  the  PhiL  Traiyhdioiai 
togetlier  with  the  Scientific  News,  will  appear  in  ottr  next. 
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